PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-28061 5 

(43)Date of publication of application : 02.10.2003 



(51)Int.CL G09G 3/36 

G02F 1/133 
G09G 3/20 



(21 Application number : 2002-233699 
(22)Date of filing : 09.08.2002 



(71 Applicant : SHARP CORP 

(72)Inventor : OGAWA YOSHINORI 
TANAKA SHIGEKI 



(30)Priority 

Priority number : 2002007565 



Priority date : 16.01.2002 Priority country : JP 



(54) GRAY SCALE DISPLAY REFERENCE VOLTAGE GENERATING CIRCUIT AND LIQUID CRYSTAL DISPLAY 
DEVICE USING THE SAME 



(57)Abstract: . . . . . .... ■„ 

PROBLEM TO BE t .SOLVED:Tp easily vary, a. , r correction characteristic in , 
^accordance with the characteristic of a liquid crystal display device by storing J 
correction adjusting data in a nonvolatile memory of a_ gray scale display reference, 
voltage generating circuit. 

SOLUTION: the circuit generates a reference voltage for a gray scale display used in 
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the digital/analog conversion of display data. The circuit is provided With a* reference; 
voltage generating section which generates reference voltages of a plurality* of levels, fa 



"cWrectibh * fnformatiofr sto^ing's^ectibri^whicff stbres quantity of adjustment fbr thef- 
reference voltages and an adjustment section which adjusts the reference voltages 
based upon the quantity of adjustment stored in the correction information storing 
section. 



F 



SOS* 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



15.06.2005 



Copyright (C); 1998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gradation display reference voltage generating circuit characterized by to have the 
reference voltage generation section which generates the reference voltage of two ~or more level, the 
amendment information-storage section which memorize the amount of the above-mentioned reference 
voltage of adjustments, and the controller which adjust the above-mentioned reference voltage based 
on the amount of adjustments memorized by the amendment information-storage section in the 
gradation display reference voltage generating circuit which generates the, reference voltage for a 
gradation display used in case digital to analog of the indicative dataJs .carriediout — ... . ; . . 
[Claim 2] The gradation display reference voltage generating circuit.according.to claim 1 characterized 
by the above-mentioned amendment information storage section being, constituted by the nonvolatile 
memory. .... 

[Claim 3] The gradation display reference voltage generating circuit where said; reference voltage ■ 
generation section, the amendment information storage section, and ra controller, are: characterized by > 
being- prepared independently for two or more color components ofrevery:in^a?gradation display • r 

reference voltage/generating circuit according to claim 1 or 2. ? -j*.. •. , ^ . 

[Glaim;4] The liquid crystal display characterize.d-by having the gradation display, reference voltage. 
4 — "generating circuit <ariy 0 p,ne v p.ub!icatibn of claim- 1 thru/or claim,<3i<;t ;tfvK>c o ;. uy+gAiV^V-, ' . - - 
[Glaihr»;5] The reference r yoltage generation sectiqh -which generatesftwo orvmoK^rjeferenGeivplta^es. -fofcW? 
a gradation display used in case digital to analog of the indicative data is carried out, The amendment . 
information-storage, section which memorizes one kind or two or. more-kinds': of: amounts of adjustments * ' 
about said reference. voltage, The controller which adjusts said generated reference voltage based on 
the amount of adjustments memorized by the amendment information storage section,. The liquid crystal 
display characterized by having the control section which controls actuation. of. said, controller, reading 
the amount of adjustments of the class from which a control section differs for every scan line of the 
predetermined number in one frame of the display screen from said amendment information storage 
section, and giving said controller. : , - . 

[Claim 6] Said controller is a liquid crystal display according to claim .5 characterized by adjusting 
reference voltage based on the amount of adjustments given synchronizing with the scan signal for 
displaying the display screen. 

[Claim 7] The liquid crystal display according to claim 5 or 6 with which said amendment information 
storage section consists of rewritable nonvolatile memory, and said control section is characterized by 
rewriting the memorized amount of adjustments. 

[Claim 8] The 1st storage section said amendment information storage section remembers the data for 
the 1st adjustment in the case of impressing a straight polarity electrical potential difference to a pixel 
to be, The 1st electrical-potential-difference generating section in which it becomes from the 2nd 
storage section which memorizes the data for the 2nd adjustment in the case of impressing a negative 
polarity electrical potential difference to a pixel, and said reference voltage generation section generates 
the reference voltage for a straight polarity gradation display, The 1st controller which adjusts the 
reference voltage with which it consisted of the 2nd electrical-potential-difference generating section 
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which generates the reference voltage for a negative polarity gradation display, and said controller was 
generated by the 1st electrical-potential-difference generating section based on the data for the 1st 
adjustment memorized by the 1st storage section, It consists of the 2nd controller which adjusts the 
reference voltage generated by the 2nd electrical-potential-difference generating section based on the 
data for the 2nd adjustment memorized by the 2nd storage section. Based on the polarity-reversals 
signal given from said control section, it has further the selection section which chooses one of the 
reference voltages of the reference voltage after the adjustment outputted from said 1st controller and 
2nd controller. The liquid crystal display according to claim 5 characterized by carrying out gradation 
amendment for every scan line based on the selected reference voltage. 

[Claim 9] The liquid crystal display according to claim 8 characterized by said 1st storage section and 
2nd storage section being constituted by the nonvolatile memory in which one rewriting is possible. 

[Translation done.] . 



* NOTICES* , ^, . ,•<..<.,, - u . . - ... . . 

JPO and NCI PI a re -no. t responsible for any , 
damages caused by the use of this translation. ~ . . .. . . .. : 

1. This document has been translated by computer. So the translation may . not reflect the original 
.precisely. , ■", ^ •».•=•. . •:; - . ; » v . 

2;**** shows the word which: can. not be translated. * i , , , « 

3.1n the drawings, any f words are not translated. ■* -r •: *-\ r- wv^:: '^w-; 

DETAILED DESCRIPTION-,^ ^ ^ i-y . ^ ? .^ t ;.- .**3 . . L> ;j>-:C^-uv v-u/ ,.-: , ; . v , ■ . 

-[Detailed Description: of. the 'Jnvertipralevo?-. ':^fcr-.^et- • u>s? * cr^xf* ,;. vwr : :'^r?w/a^5. « 

[0001]. -:-■■■...•.»■...•. . . . ■ \.h .- 

[Field of the Invention] This invention relates to the gradation display reference voltage; generating.^ •; 
circuit used for a liquid crystal display etc., and the liquid crystal display using it. 
[0002] . - , 

[Description of the Prior Art] A gradation display reference voltage, generating circuit is a circuit which . 
makes the intermediate voltage of two electrical potential differences. For example, intermediate voltage 
is made from the. liquid crystal mechanical component in the liquid crystal display of .an active-matrix .. 
method using resistance division. And the resistance ratio called gamma amendment is given to 
resistance for resistance division,. the optical property of a liquid crystal ingredient is amended according 
to the ratio of this resistance ratio, and it is made to realize a more natural gradation display. 
[0003] The configuration of the liquid crystal display which equipped below with the above-mentioned 
gradation display reference voltage generating circuit, the configuration of the liquid crystal panel of the 
TFT (thin film transistor) method in the liquid crystal display, its liquid crystal drive wave, and the 
configuration of the source driver are explained. 

[0004] The block configuration of the liquid crystal display of the TFT method which is the example of 
representation of an active-matrix method is shown in drawing 1 1 . This liquid crystal display is divided 
into the liquid crystal display section and the liquid crystal drive circuit (liquid crystal mechanical 
component) which drives it. The above-mentioned liquid crystal display section has the liquid crystal 
panel 1 of a TFT method. And in the liquid crystal panel 1, the liquid crystal display component (not 
shown) and the counterelectrode (common electrode) 2 explained in full detail behind are formed. 
[0005] On the other hand, the source driver 3 and gate driver 4 which change by IC (integrated circuit), 



the controller 5, and the liquid crystal drive power source 6 are carried in the above-mentioned liquid 
crystal drive circuit. The source driver 3 and a gate driver 4 generally Previous IC chip was carried on 
the film with wiring. Mount TCP (Tape Carrier Package) on the ITO (Indium Tin Oxide; indium tin oxide 
film) terminal of a liquid crystal panel, and connect, or It consists of approaches of carrying out 
thermocompression bonding of the previous IC chip to the ITO terminal of a liquid crystal panel, and 
mounting and connecting it to it directly, through ACF (Anisotropic Conductive Film ; anisotropy electric 
conduction film). And while a controller 5 inputs indicative-data D and a control signal S1 into the 
source driver 3, it inputs Vertical Synchronizing signal S2 into a gate driver 4. Furthermore, a Horizontal 
Synchronizing signal is inputted into the source driver 3 and a gate driver 4. 

[0006] In the above-mentioned configuration, the indicative data inputted from the outside is inputted 
into the source driver 3 through the above-mentioned controller 5 as indicative-data D which is a digital 
signal. If it does so, the source driver 3 carries out time sharing of the inputted indicative-data D, and it 
will be latched to the 1st source driver - n-th source driver, and it will carry out D/A conversion after 
that synchronizing with the above-mentioned Horizontal Synchronizing signal inputted from a controller 
5. And a source signal line (not shown) is minded and the analog voltage for a gradation display 
(henceforth a gradation display electrical potential difference) which carries out D/A conversion of the 
indicative-data D by which time sharing was carried out, and changes is outputted to the above- . .; 
mentioned corresponding liquid crystal display component in a liquid crystal panel 1. . . ^ ; .• : , ■ ,,^v 
[0007] The configuration of the above-mentioned liquid crystal panel 1 is shown in drawing 12 . TFT13 
which carries out on-off control of the electrical-potential-difference impression to the pixel, electrode : 
11, the pixel capacity 12, and the pixel electrode 11, the source signal line: 14, gate signal Rhine 15, and 
a counterelectrode 16 (equivalent to the counterelectrode 2 in dra wi ngJ t ), are: formed i n . the liquid, 
crystal panel 1. Here, the* above-mentioned liquid crystal display component A for -1: pixel is constituted 

by the pixel electrode 11, the pixel capacity 12, and TFT1 3. v - ? : — - — ^ v 

[0008] The above-mentioned gradation display electrical potentiaLdifference^according to the brightness : .-v 
of the pixel for a display is given to the above-mentioned sourcefsignal iline*1:4 from, the source driver=3vi ev a - 
in drawing 1 1 . On the other hand, a scan signal which carries out sequential ONrof.TFTJ3 x loGatediin y a?:r s\g*\i 
line in the direction of a train from a gate driver 4 is given to gate- signalsRhine itSpAnd^the/gradation^v^ ^rsv. 
display electrical potential difference of the source signal line 14is: impressed to the pixel electrode 1:1 .<. ix 
connected to: the drain concerned of TFT 1;3r through TFT1 3 of anrONrstate,..and it is= accumulated in the? sviiryp 
pixel capacity 12 between the above-mentioned counterelectrodes 16. In this way, the light r ^ 

transmittance of liquid crystal changes according to the above-mentioned gradation display electrical : : v rro ^ 
potential difference, and a pixel display is performed. . 

[0009] An example of a liquid crystal drive wave is shown in drawing 13 and drawing 14 . In drawing 1 3 

and drawing 14 , 21 and 25 are the drive waves of the source driver 3,. and 22 and 26 are the drive 

waves of a gate driver 4. Moreover, 23 and 27 are the potentials . of a counterelectrode 16 and .24. and 28 . .. . 

are the voltage waveforms of the pixel electrode 1 1. Here, the electrical potential difference .impressed 

to a liquid crystal ingredient is the potential difference of the pixel electrode 11 and a counterelectrode 

16, and the slash shows it all over drawing. 

[0010] for example, the case of drawing 13 — the drive wave of the above-mentioned gate driver 4 — 
the level of 22 — the period of "H" — TFT13 — turning on — • the drive wave of the source driver 3 — 
the electrical potential difference of the difference of 21 and the potential 23 of a counterelectrode 16 
is impressed to the pixel electrode 1 1. then, the drive wave of a gate driver 4 — the level of 22 will be 
set to "L" and TFT13 will be in an OFF state. In that case, since the pixel capacity 12 exists in a pixel, 
an above-mentioned electrical potential difference is maintained. 

[0011] The same is said of the case of drawing 14 . However, drawing 13 and drawing 14 show the case 
where the electrical potential differences impressed to a liquid crystal ingredient differ, and, as for the 
case of drawing 13 , applied voltage is high compared with the case of drawing 14 . Thus, by changing 
the electrical potential difference impressed to a liquid crystal ingredient as analog voltage, the light 



transmittance of liquid crystal is changed in analog, and a multi-gradation display is realized. In addition, 
the number of gradation which can be displayed is determined by the number of the alternative of the 
analog voltage impressed to a liquid crystal ingredient. 

[0012] Drawing 15 shows an example of the block diagram of the n-th source driver which constitutes 
the source driver 3 in drawing 1 1 . Indicative-data D of the inputted digital signal has the indicative data 
(DR, DG, DB) of R (red), G (green), and B (blue). And once this indicative-data D is latched to the input 
latch circuit 31, it is memorized by the sampling memory 33 by time sharing to compensate for actuation 
of the shift register 32 shifted from a controller 5 with a start pulse SP and Clock CK. Then, based on 
the Horizontal Synchronizing signal (not shown) from a controller 5, batch transfer is carried out to the 
hold memory 34. In addition, S is a cascade output. 

[0013] The gradation display reference voltage generating circuit 39 generates the reference voltage of 
each level based on the electrical potential difference VR supplied from an external reference electrical- 
potential-difference generating circuit (equivalent to the liquid crystal drive power source 6 in drawing 
1 1 ). The data of the hold memory 34 are sent out to the D/A conversion circuit (digital analog 
conversion circuit) 36 through the level-shifter circuit 35, and are changed into analog voltage based on 
the reference voltage of each level from the gradation display reference voltage generating circuit 39. 
And it is outputted to the source signal line 14 of each liquid crystal display component A by the output 
.circuit 37 as the above-mentioned gradation display electrical potential difference from the liquid crystal; 
driver voltage output terminal 38. That is, the number of level of the above-rmentioned reference voltage 
turns into the. number of gradation, in which the above-mentionedrdisplay is possible, i . v. ;. , ? 

[0014] The configuration of the^gradation display reference voltage generating^circuit: 39 which . .. .- 
generates two or more . above reference voltages in drawing 16 ,;,and .generates intermediate voltage toJt , 
is shown: Inaddition, he is trying for the gradation display reference; voltage generating circuit 39 in , 
drawing 1 6 - to generate 64 kinds of reference voltages. Zr^_..'_ r ~ 7 ' ' " ' ' " 

[0015] Nine halftone .volt input terminals by which this gradation .display reference voltage generating 
circuit 39 is:expressed.:with VO, V8, V1 6, V24;;V32;.V40,:V48, V5.6;cand3/6.4, :lt<£o.nsists:.of. :-a total of 64*. x 
resistance, (not: shown): connected to eight serials_at a^time amongjtherbothrends of the.resistance , r - ; 
. elements iR0-R7v which /gave the resistance ratio* for: gamma amendment and each tresistanee: elements : :o: 
;R0rR7. Thus, he- builds. the:resistance ratio called gamma amendment in. the , sourceidriver 3,:»and . is>: 
trying to give a polygonal-line property to the liquid crystal drive* .output yoltagerrfor changing into^the 
above-mentioned gradation display electrical potential difference. Therefore,, the ratio of the above- 
mentioned resistance ratio amends the optical property of a liquidicrystal ingredient. Things can perform 
the natural gradation display doubled with the optical property of .a liquid cry stal , ingredient. In addition, 
the example of a property of the liquid crystal drive output voltage in the conventional gradation display 
reference voltage generating circuit 39 is shown in drawing 17 . 
[0016] . 

[Problem(s) to be Solved by the Invention] However, there are the^following problems in the above- < 
mentioned conventional gradation display reference voltage generating circuit. Namely, optimal gamma 
amendment property (polygonal-line property of the liquid crystal drive output voltage shown in drawing 
1 7 ) changes with, numbers of pixels of the class of liquid crystal ingredient, or a liquid crystal panel, and 
differ for every liquid crystal module. And the resistance split ratio of the gradation display reference 
voltage generating circuit 39 built in the source driver 3 is determined in the design stage of the source 
driver 3. Therefore, in changing gamma amendment property according to the number of pixels of the 
class of liquid crystal ingredient of a liquid crystal module, or a liquid crystal panel to apply, there is a 
problem referred to as having to make and change the source driver 3 each time. 
[0017] In addition, a reference voltage adjustment means to adjust two or more halftone electrical 
potential differences supplied to the halftone volt input terminals V0-V64 from the above-mentioned 
external reference electrical-potential-difference generating circuit is established, and the method of 
adjusting the halftone electrical potential difference supplied to each halftone volt input terminals V0- 



V64 by this reference voltage adjustment means is also considered. However, by establishing the above- 
mentioned reference voltage adjustment means, the number of terminals increases, or a circuit scale 
becomes large, and there is a problem that a manufacturing cost increases. 

[0018] Then, the purpose of this invention is to offer the gradation display reference voltage generating 
circuit where a user can change gamma amendment property into arbitration according to the property 
of a liquid crystal ingredient or a liquid crystal panel, and the liquid crystal display using it, without 
making a manufacturing cost increase. 

[0019] Moreover, a liquid crystal display (LCD) is expanding the need according to the features, such as 
compactability and low-power nature, and product development is furthered also functionally towards 
the formation of big-screen-izing, highly-minute-izing, and many gradation. However, the angle of 
visibility of LCD is narrow to CRT etc., and the up-and-down angle of visibility has been a technical 
technical problem narrowly especially. For example, LCD of Nor Marie White's transparency mold TN 
(TSUISUTO pneumatic) method currently used for current and OA is changing the electrical potential 
difference impressed to the liquid crystal inserted into two polarizing plates arranged so that a 
polarization shaft's might intersect perpendicularly, elliptically polarized light.of the light by which 
changed the orientation condition of liquid crystal and the linearly polarized light was carried out with ... 
the polarizing plate by the side, of incidence, is carried out, and brightness is, controlled by making only . 
the light of the polarization shaft orientations by the side of outgoingt-radiation penetrate. ,. .♦v^a L \i . -\ o 
[0020] The orientation of the liquid crystal. molecule is made to carry out in the ^direction at LCD for OA • >; 
by performing rubbing.processing to the orientation film towards >[ as the glass ^substrate by the.sideiof a . 
.thin; film transistor .(TFT) and the. glass substrate by the side of a color filtere(GE) show to? drawing .18 (a),^- : . >. , 
respectively ]. If an electricaLpotential- difference Hs^not impressed,Jn;the condition^of having become. ^: ; , ja 
width, liquid . crystaLwill be twisted and will carry out orientation, but if :ap electrical potential difference 
is impressed, orientation of the liquid crystal will be carried out to a 1 lengthwise direction. Since the 
direction of a major ;axis of a. liquid crystal, molecule differs in a refractive .index from theudirection of 
minor axis; in the *condition >of Lhavingistood^ it becomes isotropic ;«tO jtheriei.being;an ;anisotropyuo^ 
refractive index^ in^respect. oftpropagation: of lightpafter liquid crystal thasslainudownrslfoer^fo.ne,; rotations: r o& m> 
, of < polarization. of lightedifferuwithcliquidterystal: applied voltage. Tche^itotatron iof 'this-^oJamzationkis7*u^j. : c^3taF t 
prescribed by the product (retardation) of the refractive-index anisotropy (refractive .index of the -.v/v fvvw - 
direction, of a refractiye-index-minor axis^of the direction of a major :axisX i 6fia 4iquidjprystaKmolecule, *w v ^ 

and the gap of a liquid crystal cell. : r :.- ; . . - r 

[0021] If rubbing processing is respectively performed. for a glass substrateJnrthedireetion.of drawing : : - 
18 (a) and orientation of the liquid crystal molecule is carried, out, as shown in drawing 1 8 (b), since a 
liquid crystal molecule is twisted, the anisotropy of retardation will appear. Although the angle of 
visibility of a longitudinal direction is also comparatively large because of comparatively symmetrical 
orientation, since the vertical direction has the remarkable asymmetry of the orientation of a liquid 
crystal molecule, an angle of visibility becomes narrow. A liquid crystal molecule is visible to the .« . .. 
condition of having become width, and in view of a top, a liquid crystal molecule can stand, in view of the 
bottom. Consequently, a black level float becomes remarkable from a top-view field, and a gradation 
inversion poses a problem from a bottom visual field. Especially this poses a big problem in the full color 
article by which halftone is used abundantly. 

[0022] thus, a wide-field-of-view cornification of LCD with the conventional technique sake — for 
example, although the thing of the structure to which form two or more capacity between the small pixel 
dots which the subpixel which is two or more small pixel dots was made to divide 1 pixel, and were 
divided further, and a different electrical potential difference is made to impress is generally known 
Since it is necessary to carry out multiple-times creation of the pixel in order.to divide a pixel dot in 
this approach and to make capacity further, a liquid crystal panel production process compares with the 
usual thing, becomes complicated, and brings about low Shimo of the yield, as a result increase of cost 
as a result. The purpose of this invention is offering the liquid crystal display which aimed at expansion 
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of an angle of visibility electrically, without complicating a production process in addition to the above- 
mentioned purpose. 
[0023] 

[Means for Solving the Problem] The gradation display reference voltage generating circuit which carries 
out [ that this invention was equipped with the reference voltage generation section which generates 
the reference voltage of two or more level, the amendment information-storage section which memorize 
the amount of the above-mentioned reference voltage of adjustments, and the controller which adjust 
the above-mentioned reference voltage based on the amount of adjustments memorized by the 
amendment information-storage section in the gradation display reference voltage generating circuit 
which generates the reference voltage for a gradation display which uses in case digital to analog of the 
indicative data is carried out, and ] as the description provides. Since reference voltage can be changed 
only by rewriting the storage information on the amendment information storage section according to 
this configuration, according to the property of a liquid crystal ingredient or a liquid crystal display, it 
enables a user to adjust reference voltage easily. , - -■. _ . 

[0024] Moreover, as for the above-mentioned amendment information storage section, being.constituted 
by the nonvolatile memory is desirable. According to this, the last amendment condition which the user.-. 
. . adjusted is applicable to the, next display as it is. Furthermore, you may make it^prepare independently ; ...... 

the reference voltage,generationisection,.;the amendment information storage section, and.thezcontroller., u 
of the above mentioned gradation, display reference voltage generating circuit for every color-ofi red;; .-3--.-vt 

l green, and blue for two or more colorrcomponents .of every. According to. this;, since -reference^Yoltage ;.^;> 

can be adjusted independently^fbr every color,.the display, grace . of a display , panel, is finely controllable.' .zi^r* 
. . . .. [0025] :Moreover,-7since . the thing, of the same? configuration can be used for the gradation display :<s*-3av:i»./c 
. reference voltage generating: circuit of this invention also to the liquid crystal display* with -whichsc^ '.^ - 
properties differ, it can attain communalization of the components-of a liquid crystah displayr and^cam::-*' . '^tr: 
^ lower.a manufacturing cost= -> j- 4:^.7; \: ■■>.. •.**.,•..,;;.. . r-.»*v , . ;r - . v-.^.j^^.iu^'g ov:<r:.. ..v ■ * 

I: . \ ; [0026]; Moreover, the^reference^voltage generation 'section . which>^ 

ix n r ? v r voltages for a gradationi&disp.lay*ujs.ed:te ;a^aLo'glof^thevindi:Gative^v>^'^^ 
f-iry^t-*: cdatarcFhe ^amendment* information ;storage;,section which memorizesKonecikind^orJtw 

* o amounts of adjustments about isaid reference voltage; The controller.which adjusts said generated- rr]^r *• r us- 
reference voltage based onvthe amount of adjustments memorized .by. the amendment information jc^r v c r a 
storage section, It has the control section which controls actuation of said controller/and the liquid ..... 
. > * crystal display characterized JDy.-f or a,; control, section reading the amount of adjustments of tai different, :ty^::\A 
class from said amendment information storage section for every scan line, of the predetermined number . 
in one frame of the display screen, and giving said controller is offered. Moreover, a controller may be . 

made to adjust reference voltage based on the amount of adjustments. given. synchronizing with .the. scan 

signal for displaying.the display screen. According to this, since reference voltage can be adjusted for 
every scan line of a predetermined number, an angle of visibility can be. adjusted more finely. x 
[0027] A scan line means the so-called gate signal Rhine here. Moreover, in every scan line of a ...... 

predetermined number, every scan line is sufficient and every two or more scan lines of arbitration are 
sufficient again. You may make it a control section rewrite the amount of adjustments memorized by the 
amendment information storage section using a controller LSI like MPU (micro processing unit). By 
enabling this rewriting, it becomes it is more fine and possible to adjust so that an angle of visibility may 
be extended. 

[0028] Furthermore, the 1st storage section which memorizes the data for the 1st adjustment in case, 
as for this invention, said amendment information storage section impresses a straight polarity electrical 
potential difference to a pixel, The 1st electrical-potential-difference generating section in which it 
becomes from the 2nd storage section which memorizes the data for the 2nd adjustment in the case of 
impressing a negative polarity electrical potential difference to a pixel, and said reference voltage 
generation section generates the reference voltage for a straight polarity gradation display, The 1 st 
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controller which adjusts the reference voltage with which it consisted of the 2nd electrical-potential- 
difference generating section which generates the reference voltage for a negative polarity gradation 
display, and said controller was generated by the 1st electrical-potential-difference generating section 
based on the data for the 1st adjustment memorized by the 1st storage section, It consists of the 2nd 
controller which adjusts the reference voltage generated by the 2nd electrical-potential-difference 
generating section based on the data for the 2nd adjustment memorized by the 2nd storage section. 
Based on the polarity-reversals signal given from said control section, it has further the selection 
section which chooses one of the reference voltages of the reference voltage after the adjustment 
outputted from said 1st controller and 2nd controller. The liquid crystal display characterized by carrying 
out gradation amendment for every scan line based on the selected reference voltage is offered. 
According to this, suitable amendment of the color change by vision can be carried out for every scan 
line which impresses the electrical potential difference of straight polarity and negative polarity. 
[0029] _ 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation shown in a drawing, this ■ . - 
- invention is explained in full detail. In addition, this invention is not limited by this. «...::• 

The configuration block Fig. of the 1st example of the source driver which equipped <1 st example> . 
. drawing 1 with the gradation display reference voltage generating circuit of this invention is shown. : -;. : ~ 
. _ k . Moreover the outline block-diagram . of one > examplecof the liquid.erystalidisplay which used this source s iaitti 
driver 1.01 for drawing 2 is shown. In - drawing 2 ,;~ a liquid crystal display consists of/the liquid crystal ^ . ;, v 
.-display, section 103 and a .liquid crystal, mechanical ^component 1.04.rMpreover,ithe liquid ^crystal w^^rn-crafr 
: mechanical component 104. consists .of a sources driver; 101 , a gate '.driver <1 02; a/controllerr105wetc. ,wV:.":r.,r;;« 

[0030] A controller- % 05. ?inputs.>a • Horizontal' Synchronizing .signal: intouthe source . driver. tOAandra gate 
^ driver 102 while it inputs an indicative data and >m control signal into^the source driver«1 ! .01 as usual and- -'..i * 
. r. inputs a.Vertical'Synchronizing^signal-intora^gate driver 102. And time sharing.of theinputted indicative 

data is carried outfit is given to each source driver, and D/A conversion. is-carried out synchronizing c^. , > 
:i;j.*f i withva Horizontal ;SynQhronizing2signal,i and itiis^outputted to;a liquid.,erystah;display V LComponent ,as^a«3irs*vj 2Sas& 
^predetermined: gradation .display^electrical-potentiaUdifference. toneo &iirjii*& *&&&ftp<& pmcy 

s a^o ^[.00313 :Asrshown>in idrawingc1 .pthe^sourcerdriverTd.Ofliconsists of 5a *shjft .register* circuit 32* the .datavDij;;aar.ctot^: 
r« latch-circuit :31 ,.the'sampling memory circuit .33;*&he hold memory; circuit 34,:the:ilevel-shifter circuit/35- - : •; .e\r 
,- a-DA. converter circuit 36 and an output circute37, and a gradation, display- reference- voltage -generating -v: : ^nl 
circuit 52. 1st source driver [ of the first rank;] .S:XD is used for below, and actuation of this source ; : ; 
driver JOIiis explained to.it. -. • - ■.*.:.xr.vf>:av i; . xv'r; >•-•■■-?£ t?. ■.y-.v^io.^ a*: 

[0032] A shift register circuit 32 is a circuit to which the start pulse input signaLSSPI is shifted namely, .;..-.« : 
transmitted. Signal SSPI is outputted from the terminal SSPI of the controller 105 which is not 
illustrated, is inputted into the input terminal SSPin,of the source driver 101, and are the Horizontal 
Synchronizing signal of data signal R-G-B for a display, and a signal with which the synchronization was 
taken. This start pulse input signal SSPI is shifted by the clock signal SCK which is outputted from the \ ■ - 
terminal SCK of a controller 105, and is inputted into the input terminal SCKin of the source driver 1. In 
eight-piece usage, the sequential transfer of the start pulse input signal SSPI shifted in this shift 
register circuit 32 is carried out even in the shift register circuit 32 of the source driver 1 in 8th source 
driver [ the 8th step of ] S (8) of drawing 2 . 

[0033] On the other hand, data signal R-G-B for a display of 6 bits of each which is outputted from the 
terminal R1 of a controller 105 R6 and a terminal G1 G6 and a terminal B1 - B6 A synchronization is 
taken in a clock signal / standup of SCK (reversal signal of a clock signal SCK). After being inputted into 
a serial, respectively and being temporarily latched to input terminal R1 inch-R6inch, input terminal G1 
inch-Gin6 and input terminal Blinch - B6in of the source driver 1 by the data latch circuit 31, it is sent 
to the sampling memory circuit 33. 

[0034] The sampling memory circuit 33 sampled the data signal for a display (a total of 18 bits of 6 bit 
each of R-G-B) sent by time sharing with the output signal of each stage of the above-mentioned shift 
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register circuit 32, and it has memorized it, respectively until the latch signal LS outputted to the hold 
memory circuit 34 from the controller 105 is inputted into the terminal LS of the source driver 1. 
[0035] And in the hold memory circuit 34, the data signal for a display inputted from the sampling 
memory circuit 33 is held until it latches by the latch signal LS and the following data signal for a display 
for 1 level period is inputted into the hold memory circuit 34 from the sampling memory circuit 33, when 
inputted into the data signal for a display of data signal R-G-B for a display for 1 level period, and it is 
outputted to the level-shifter circuit 35 after that. 

[0036] To red, green, and the liquid crystal driver voltage output terminal for blue, the gradation display 
reference voltage generating circuit 52 creates 64 kinds of reference voltages, and generates the 
intermediate voltage for a gradation display so that it may mention later. VR inputted into this circuit 52 
is an electrical potential difference supplied from an external liquid crystal drive power source, and UP is 
digital data given by user programs, such as an external control device. 

[0037] The gradation display reference voltage generating circuit 52 of this invention is equipped with 
the nonvolatile memory 53 the adjustment data for gamma amendment are remembered to be. 
[0038] The DA converter circuit 36 is inputted from the hold memory, circuit 34, and based on 64 kinds 
of intermediate voltage, the data signal for a display of 6 bits of each RGB changed in the level-shifter 
. circuit 35 (digital) is changedJnto an analog signal, and it outputs it .to an output circuit; 37.< An output , 
u u , ockcuit:37 amplifies, ^the 4 analogisignaLof.i64jlevel,- and outputs it torailiquid crystabpanel. as aggradation. . . v r. 

. ' ^ display electricaLpotential difference from Xo-1-Xo-1 28, Yo-1-Yo-l 28, :and Zo-l-Zo-128 of an. output r 
• ^ \rterminal 38..;The above-mentioned output terminal Xo-1 -Xo~1 28?rYo-1HYo.-1 28, :attdzZo-A-Zo-W8t, >.u.i. . ? -w 
::.co&respond.\to data v, signal- i .R-G-B^for...ai.display;:respectively f and.Xo^Yo, ;and eaehfZo^eonsist ofol 28 - • r ;: 
. < terminals. ^Moreover t "injerminal:¥CG:and Terminal GND; of the source::driver,-10lcar.e a terminal .fort*, ; m t ^>- 

current supply, connecteduwith the .terminals VGC and GND of a: controller.- circuit, and supply voltage - ^ *• 
'vr and-ground potential are supplied, respectively. v^,-,r.i-v ; - .? *-^'-v*rr.:.. 

:[0039] The configuration block Fig.«;of the gradation display reference^voltage. generating circuit:-52 of r\i\ ..>:. >j >- 
7',--.. 3 a ^thissinvention is. .shown:, : ih ydrawing<3 ' .u*Although> the^-gradation "disp:layirefen.ence^voltage}generating- circuit :;j:xcxv>i 
i.'.'i} •o:;c,^52€intfh^gestalt.oftthis^operatiqn^shows what creates:64 kinds to'f :referer5ceavoltageis ; and.generatesi w?. a< i 
■ !/* r tat i nterme d iate> vo Ita gesl i ke? the 'caseiofuth e * co n ve ntiona Lgra dati on^xl i s pi ayxitef eren ce^v.o Itage ;rge nerati n^ ^rs.' i.»^{?/sv.o 
j , ^circuit 39^ shownnn . drawing^.1 6 ?; -itcis. not restricted to this. . • szuzcv-\ zhwt-:?i ;.v.*\ : vYr ?, -kv^.uh: "~t: r 
u ... ^c[0O40]rThe gradatiomdisplay referenee voltage generating circuit : ;52^in the gestalt'of this operatiom Two y-.i*{K' 
. volt input terminals: of the lowest volt input terminal V0 and the tdp*volt;input terminal V64, Eight . 
resistance elements R0-R7 which have the resistance ratio for performing gamma amendment used as v.." 
criteria, gamma amendment, equalization circuit 54 which tunes an electrical potential difference for each . . 
reference voltage after gamma amendment obtained by these resistance elements R0-R7 finely up and 
down in the fixed range, In case gamma amendment property is finely /tuned for this gamma amendment 
equalization circuit 54 by Program UP etc. to arbitration according to. the property of a liquid crystal 
ingredient or a liquid crystal panel, it has the nonvolatile memory 53 for storing amendment information.. 
In this example, a resistance element (R0-R7) is equivalent to the reference voltage generation section, 
a nonvolatile memory 53 is equivalent to the amendment information storage section, and gamma 
amendment equalization circuit 54 is equivalent to a controller. 

[0041] Furthermore, it has a total of 64 resistance (not shown) connected to eight serials at a time 
between the output terminal of gamma amendment equalization circuit 54, and the top volt input " 
terminal V64 between the output terminals of the ** gamma amendment equalization circuit 54 between 
the lowest volt input terminal V0 and the output terminal of gamma amendment equalization circuit 54. 
[0042] Since it has the above-mentioned configuration, it is not necessary to form nine halftone volt 
input terminals V0-V64, and the above-mentioned intermediate voltage can be generated and adjusted 
in the gradation display reference voltage generating circuit 52 concerned like the conventional 
gradation display reference voltage generating circuit 39 shown in drawing 16 . 

[0043] Drawing 4 is the outline block diagram showing the configuration of the above-mentioned gamma 
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amendment equalization circuit 54. gamma amendment equalization circuit 54 consists of one resistance 
element R, two constant current sources 44 and 45, and buffer amplifier 46 for generating a voltage drop. 
And output voltage is adjusted when only a fixed electrical potential difference shifts the electrical 
potential difference inputted into the resistance element R using the voltage drop by passing a current 
up and down, gamma amendment equalization circuit 54 which has such a configuration operates as 
follows. 

[0044] That is, the electrical potential difference Vref used as criteria is supplied to the input terminal 
47 of the above-mentioned gamma amendment equalization circuit 54. And in obtaining output voltage 
higher than reference voltage Vref or low output voltage, the current which flows to a resistance 
element R according to constant current sources 44 and 45 is changed, and it outputs the electrical 
potential difference Vout from which only the part of the voltage drop in a resistance element R shifted 
the inputted electrical potential difference to a top or the bottom from an output terminal 48 using the 
voltage drop by the resistance element R. ... > \ . 

[0045] That is,, in obtaining the output voltage Vout lower than reference voltage Vref in obtaining the 
output voltage Vout higher than the above-mentioned reference voltage Vref so. that it may become 
Vout=Vref+i-R and, gamma amendment equalization circuit 54 adjusts an electrical potential difference 
so that it may become Vout=Vref-i-R. . . .. ; u.v '\ c. r . . . .*; ■ . . ~ 

,\ t ■« . . ,[Q046]u Drawing:5 ;shows, ; thexondition. thatvthe^current which flows .aTresistance.element.R by actuation .i.e. 

. of constant current sources- 44vand 45 changed, when obtaining the output voltage -VoutJiigher than the . 
. above-mentionedireference voltage?Vref ( drawing 5 (a)), and when obtaining the: output voltage Voutr.r; , v 
lower than reference ^voltagerVref '^. drawing 5 . (b)). In .this case, as , shown in drawing:^? . (a),:the current ;i 
: . jof ithe other positive sense'-flowstfrortea-. constant: current source 45ito.- a-.constarit^currrent.sourGev44iat . .-a: v\v 
a resistance element ;R by grounding the constant current source 44 whichnis in an 'input terminal. 47 
side from a resistance element R, and connecting the constant current* source 45rinran; output terminal- * 
48; side; to, a power source: Consequently- the' output voltage Vout from; the output,terminaL48 when:rto 
L ; \ . X'i reference :voltageaVref Jsninputtedi serves asiVout=Vref+i-R .onlyiwith?tthe partigfethesvoltagefdrop Amta .ix£n&*uv& 
f v ; ^resistance elements R: higher- th a n^ reference: voltage? Vref from an^inputrterminal c4&- Jr^^sn^i w f atee^rjrx-:^ t 
■ jji: i : ; EOQ4Ji].u0.n,the^othernhand^as^shovym i m drza wing?5x (b); .the currentaWdM 

.fronrra constantxurrent source? 44 to a, constant current source: 45 at aoresistance "element -Rvby.v- -.r > r -^u^; 
•connectingthecabo^eTmentionedi constant 'current source 44 to a power^source,cand grounding a :cf';v;T»j^:::r 
constant current source 45. Consequently, the output voltage Vout from the output .terminal 48 when 
reference, voltage. Vrefris inputted serves .as Vout=Vref-i-R only with the part qftthesvoltage drop in a ; - 
. , resistance element.R lower than reference voltage Vref from an input terminal 47. v.. . . . 

[0048] And gamma correction voltage obtained by resistance elements R0-R7 is finely tuned by enabling 
the. switch of a current value to two or more values,, still enabling a switch of touch-down and 
connection with a power source about each constant current sources 44 and 45 Jn each above-. .... .. 

mentioned gamma. amendment equalization circuit 54, and controlling a switch of each above based on * 
the data for adjustment memorized by the nonvolatile memory 53. In this way, further, 8 ****s of the 
electrical potential differences between each reference voltage tuned finely are carried out by eight of 
64 above-mentioned resistance, and they are sent out to the D/A conversion circuit 36. 
[0049] Drawing 6 shows the circuitry of the constant current source section of gamma amendment 
equalization circuit 54 which realizes a switch of the current value about each above-mentioned 
constant current sources 44 and 45, and a connection switch of touch-down/power source. This 
constant current source section has five constant current sources i which generate current 2(n-1) i by 
which weighting was carried out by 2 (n-1) by making n into a positive integer, and 2i, 4i, 8i and 16i while 
connecting with a power source. And each constant current source 2(n-1) i is connected to the end and 
output terminal 48 of a resistance element R through the switch +2 (n-1) switch on with the control 
signal of +two (n-1). Furthermore, it connects with the other end and the input terminal 47 of a 
resistance element R through the switch -2 (n-1) switch on with the control signal of -2 (n-1). 
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[0050] Similarly, while being grounded, it has five constant current sources i which generate current 2(n- 
1) i by which weighting was carried out by the above 2 (n-1), and 2i, 4i, 8i and 16i. And each constant 
current source 2(n-1) i is connected to the above-mentioned other end and the input terminal 47 of a 
resistance element R through the switch +2 (n-1) switch on with the control signal of +two (n-1). 
Furthermore, it connects with the resistance element R top Norikazu edge and the output terminal 48 
through the switch -2 (n-1) switch on with the control signal of -2 (n-1). 

[0051] That is, constant current source 2(n-1) i connected to the input terminal 47 through the above- 
mentioned switch +2 (n-1) or the switch -2 (n-1) functions as a constant current source 44 in drawing 
5 . Constant current source 2(n-1) i connected to the output terminal 48 through the switch +2 (n-1) or 
the switch -2 (n-1) functions as a constant current source 45 in drawing 5 . And based on the data for 
adjustment which are multi-bit digital data of the binary number with a sign by the two's complement 
expression memorized by the nonvolatile memory 53, a switch of the current value about constant . 
current sources 44 and 45 and a connection switch of a power source/touch-down are realized by 
controlling ON/OFF of each switch +2 (n-1) and a switch -2 (n~1). 

[0052] the part of a voltage drop which the value and direction of a current which flow tha above-; . 
mentioned resistance element R;by carrying out like this can be changed, and flows to a resistance . 
element R to input voltage Vin — a top : — or the electrical potentiakdifference.Vout shifted to two or. 
jL_-.ii. more;steps can be outputted downward. Hereafter v an example isigiven and* explained.*^, :^:< 

[0053], The following explanation^ given noting that the above-mentioned data for^adjustment are 6 bit - ^ 
.data. The adjustment based.on the: datavfor adjustment expressed; with such 6 bits makes it possible. to 
* perform adjustment to. gamma correetion;value}in:64 steps of -32-+31.: . vu;.:l c:\ e.i -,->•,: : \: a vc;r:^;:^;: t .vi.^v., 
: [0054] In drawing >6 r the above-mentioned, constant current source i and each of 2i, 4i f j?8i,v:and.vil.6.in^:xM-c^j; ..i^n 
generate the current value i by.; which weighting was carried out by- 2 (n-1), and 2i, 4i, 8i and :t6i.M/>rt 2; 

Moreover; each above-mentioned switch -t2:(n-1~) and a* switch -2- (n-1) are switched -on or turned: off ^ ■::: , »rr 

based on the adjustment idatarofci*amma;amendme^ 
a ..Hereafter, the actuation;ofcgamma?amendme^ 

^.^ adjustment^is' *explained^:^'Btam^/s: tt:rmt:±*'^<% n-. 1 *u»r. .v. o.. . a?4jiuvtoo?;Y: "cr*r*;eaurt;c..-.^. ■ vj.ifjai-M m \i 

5 described. In this case, only twoiswitches +20 turn on and all other: switches are turned->offc This;^r:^; ; v r- - 
condition is the same as/ drawing.5 i(a).?Thatiis? the current ltotahwhich--flows-'to:/a: resistance; element R* 
is the same as a constant current :Source i, and the sense of a current is forward [ above-mentioned ..].: * 
Therefore, output voltage; Vout risesiiby the; voltage drop in a resistance element. R rather than the:;-: :s.\\vv*y/ ,i; 
inputted reference voltage Vin, and the output voltage of Vout=Vin+ixR is obtained, This is an electrical 
potential difference only with the high (ixR) input-reference electrical potential difference Vin. 
[0056] Moreover, the case where -the above-mentioned adjustment data are "-9: (101001)" is explained , 
. as other cases. In this case, a total of four switches of two switches.-23 and two switches -20 turn.on, . 
and.all other switches are turned off.uThis condition is the same as drawing 5 (b). That is, the current <■■■ .r. t . : 
Itotal which flows to a resistance. element R is. set to 9i which is the sum of the current of a constant - : 
current source i and constant current source 8i, and the sense of a current is negative [ above- 
mentioned ]. Therefore, output voltage Vout descends by the voltage drop in a resistance element R 
rather than the inputted reference voltage Vin, and the output voltage of Vout=Vin~9 ixR is obtained. 
This is an electrical potential difference only with 9 low times of the input-reference electrical potential 
difference Vin (ixR). 

[0057] In the case of other data for adjustment, it applies correspondingly at above-mentioned actuation, 
and voltage adjustment can be performed to 64 steps within the limits of -32-+31 on the electrical 
potential difference per step (ixR) focusing on the input-reference electrical potential difference Vin by 
turning on or turning off each switch +2 (n-1) and -2 (n-1). 

[0058] That is, the weight (scale factor) 2 (n-1) of the current value passed to the bit number n and 
resistance element R can be matched through a switch +2 (n-1) and -2 (n-1) by using the multi-bit 
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digital data of the binary number with a sign by two's complement expression as the above-mentioned 
data for adjustment. Therefore, the amount of adjustments of the scale factor according to the 
adjustment data of gamma amendment information memorized by the nonvolatile memory 53 can be 
obtained. That is, the amount of adjustments of the above-mentioned reference value can be easily 
specified with adjustment data. 

[0059] Thus, by responding to the adjustment data of gamma amendment information memorized by the 
above-mentioned nonvolatile memory 53, and turning on / turning off a switch +2 (n-1) and -2 (n-1) By 
being able to output the electrical potential difference which performed adjustment based on the data 
for adjustment to input voltage, and applying this adjustment to gamma correction value based on 
resistance elements R0-R7 As shown in drawing 7 , the property of liquid crystal drive output voltage 
can be changed up and down based on the above-mentioned data for adjustment focusing on the 
correction value based on resistance elements R0-R7. 

[0060] Next, the information memorized by the nonvolatile memory 53 is explained. One example of the 
adjustment data for gamma amendment memorized by drawing 8 at the nonvolatile memory 53 of this 
invention is shown. The information memorized consists of the storing address, a gradation indicative 
data 220, and adjustment data. The storing address of drawing 8 is the address of a nonvolatile memory . , „ 
53, and this means output data. The gradation indicative data 220 is a gradation indicative data after the . 
w _ amendment .outputted to gamma amendment equalization circuit;54. Adjustment data*are the set::point,r< ^ : _,vu 

i f ; :'- over a certain gradation indicative data, and are rewritten by the user program included inthe ^external, ^c-*:, 

l« it controfcunitv. r:\;^:.v-.- u * m *> £W'*aiSi-«:-r\. • :-\- LixtA'ar unit.:. . ■ ■>.■ ■: ..■••>. :« 

: , \ . [0061] .One. example of gamma amendment property .210 determined-as. drawing >9 :in the design stage of ; , ii 
.^ithe^resistance splitHratiof of ithe gradation .referencewoltage generating:circuit 52 iis shown. Here,;an:axis 

t* . of ordinate-is the storing address of nonvolatile memory 53, and the axis of abscissa shows the r- o> <\> A e i 
* gradation indicative data. The storing* address of*an>axis of ordinate- supports the-output data outputted m vs. 
v : .v. from:a nonvolatile .memory 53: For:example,v;outputidata are 23H (hexadecimal)jand>the gradation/ ^..v^^^^/vvs 

w&,:m tindicative::data. of ?.gamma: amendment iprop.enty^21:0i*ofrKv points ..o fedraWiing •)& :;R$ >> *9. <is^l20Ha(hexadecimalj).^.^:^n^ 
..v; Here, the case where-theMevel of ;these_output data is amended-frorp *23H:;to *25HHS?;considered: r ^^.x^rc 

a ;^[0062] tEirstrias shown. in rdrawlng$8 p;i^1 .(bi n a rcy \n u m b e r : . OOOOO.-t^tsi^bjBf 6 r.eh and rstone d?.i n- : stom ng/Lvr* &jsd. yjiwsxb 

f i-v * * address ,*25Hvof the -nonvolatile memory-:53:corresponding to thetoutput data aftenramendment ass \ ..v / v i r? 

r . r adjustment 'data. Similarly^ adjustment^datavto amend are storedJm each of ther : addr:ess r (fropn r .00H , >toc v'v^vca k 
3FH(s)) corresponding to all the combination of the bit string of 6-bit digital display data (refer to. ..... >\: 

• ' : drawing^.).- • ^:rr. : " .r-*-. >. v • . ^ 

[0063] This storing processing can be. easily performed, when a user. operates the user program of an 
external control unit. That is, the user itself can change the amount of adjustments for gamma 
amendment easily only by carrying out easy actuation. Thus, if a user can change gamma amendment - _ , 
property easily, the efficiency of the evaluation for optimizing a display condition can be increased. 
[0064] gamma amendment property 220 after changing output data into drawing .9 based on the . 
adjustment data stored in the nonvolatile memory 53 as shown in drawing 8 is shown. As this nonvolatile 
memory 53, even if it disconnects a power source, a flash memory, OTP and EEPROM, and FeRAM 
(ferroelectric random-access memory) can be used so that the data memorized once may be held. 
[0065] The configuration block Fig. of the 2nd example of the source driver which used the gradation 
display reference voltage generating circuit of this invention for <2nd example> drawing 10 is shown. In 
this example, it is characterized by having the circuit which carries out gamma amendment 
independently for every color of red (R), green (G), and blue (B) for the purpose of improvement in color 
reproduction nature. 

[0066] In the 1st example of drawing 1 , although the gradation display reference voltage generating 
circuit 52 of one ** was formed, as shown in drawing 10 , by this 2nd example, three gradation display 
reference voltage generating circuits (the object 52-1 for R, the object 52-2 for G, for [ 52-3 ] B) are 
prepared, although a nonvolatile memory 53 may be separately formed in the interior of each gradation 
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display reference voltage generating circuit like the 1st example, respectively — one nonvolatile memory 
53 — preparing — this — R, G, and B — you may make it store the adjustment data about all colors 
[0067] Moreover, other components of shift-register-circuit 32 grade shown in drawing 10 are the same 
as that of the 1st example shown in drawing 1 , and its same is said of actuation of each circuit as a 
source driver. However, adjustment data as shown in drawing 8 are memorized by the nonvolatile 
memory 53 for every color, and it differs in that 64 kinds of reference voltages are given to the DA 
converter circuit 36 by three gradation display reference voltage generating circuits (52-1, 52-2, 52-3) 
for every color. According to this, since gamma amendment can be carried out independently for every 
color, image display by more suitable gradation can be carried out. 

[0068] In addition, a nonvolatile memory 53 may be formed in the controller 5 grade of the display 
mechanical component of the source driver exterior besides in the.case of building in a source driver, as 
described above, and it can be arranged in consideration of arrangement with other circuits at the time 
of a circuit design. Moreover, when a nonvolatile memory is prepared for. every source driver, even if 
there is variation in the property in the screen of a liquid crystal, display (for example, gradation 
nonuniformity of right and left of a screen), it can tune finely, and is. effective in especially the display of 
a big screen. 

[0069] In the <3rd example^ above-mentioned example, althoughrthe data for adjustment. for gamma/ 
amendment vwere stored: in <the nonvolatile ^memory 53 in the. gradation! display reference^ voltage j;^*.-;^- 

^generating circuit 5 2 ^it differs in the .gradation display reference; voltage generating; circuit 52, and ^ .c::: * 
stores in the "display memory" prepared in the source driver 101^and the ease twheretgamma 
amendment equalizationxircuit 54 in the gradation display reference .voltage ;generating.circuit 52 is ^ rv i 
adjusted is explained every gate/signal Rhine 15. here. Hereaftervratgate;signaliiisialsd called aiseanrline r^-\ . w 

•:.or;a^line: . ; * . - v~ ■•• • j . :-.v**- • • i- x a's . .•■•»■ .* ■ ; * • 

+ [QQTGflrThe configuratiomblock Figrof the liquid ^crystal display tiof »the^3rd /example of;this invention 1 is- • i -: : 
~: shown. jn drawing 1 |9. t.vHere;.only;.the ^main components -and signahpafchsrareJIIustratedi ancLthe. pincuit / .-c;,- v.w.s 
>; and signakwhiehrar:e:;not^^ aip;o.wer<rcir;Cuit£:a^ 

c reset :signal; andf-a&selectiS^ 

rwvith;:^ 01.,- at gate driverJ.1 02v;and a*contr t oller<iLil QS^MRUr.c^^ce oca**: 

. (microprocessor unit) t can be usedras at controller: 1 05. This MPU&QSris iequivalent*to atcontrol section:- ; 
•E007't]»A liquid crystal panel •>t03.;is^a r liquid crystakpanel which ha^lthe . pixel .?of the::TFT *(thin -film t o . ^ki ; »> : 
transistor) method of the n-pixel m pixel x perpendicularly of horizontal-directions it is formed in m 
source electrodes and n gate electrodes. In addition, below, the:arnay,-of the pixel of the horizontal- 
direction of one line Js called a "line", and the array of the pixel of.the perpendicular direction of one 
line is called a "train." Here, it shall be m=1028xRGB and n= 900 and the gradation display of 64 
gradation (6 bits) of the 0th gradation - the 63rd gradation shall be. performed in each pixel, each line — ^ 
R (red), G (green), and B (blue) — the pixel which displays each shalLbe arranged repeatedly Therefore, . 
m/3 pixel of each pixel .of RGB will be contained in each line, respectively.. . : , > :-.\t yiv r- . . : 
[0072] The source driver 101 and the gate driver 102 are connected to the liquid crystal panel 103, and 
the source driver 101 and the gate driver 102 are connected to the controller (MPU) 105. The source 
driver 101 mainly consists of the main circuit section 120, an I/O circuit 121, the circumference circuit 
section 122, and display memory 110. 

[0073] Although not restricted, especially the display memory 110 is constituted so that the indicative 
data for the M pixel x perpendicular direction N pixel of horizontal directions can be stored. It may be 
character data, quiescence screen data, etc., and a part for two or more screens is [ the indicative data 
stored in display memory 1 10 changes to an indicative data D1, or may be made to pile up mutually, and 
may be outputted to a liquid crystal screen, one screen is sufficient as it, and ] sufficient as it, or the 
object for window displays is sufficient as it. In this case, although not illustrated to drawing 19 , it 
changes to the preceding paragraph or the latter part of the hold memory 34, and SUITCHI is prepared 
and the data from display memory 1 10 and the indicative data from MPU105 are changed, gamma 
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amendment data are also further stored in display memory 110. Henceforth, it indicates only paying 
attention to this data D2 for gamma amendment adjustment. 

[0074] Although display memory 110 does not ask a class, as for the amendment data memorized once [, 
such as a flash memory, OTP and EEPROM and FeRAM, ] (ferroelectric random-access memory), it is 
desirable to consist of nonvolatile memories held even if a power source is intercepted. However, when 
an indicative data is offered as fixed data, the memory of ROM structure may be used as display 
memory. Moreover, display memory 1 10 may be built in in the source driver 101, and is good also as 
external. 

[0075] The circumference circuit section 122 of the source driver 101 contains the command decoder 
111, the X address decoder (column decoder) 1 12, and the Y address decoder (low decoder) 1 13. 
Moreover, the main circuit section 120 of a source driver corresponds to the circuit block shown in 
drawing 1 of the 1st example mostly, and includes the data latch circuit 31, the gradation display 
reference voltage generating circuit 52 (a reference voltage generating circuit is called henceforth), a 
shift register 32, the sampling memory 33 and the hold memory 34, the Jevel-shifter circuit 35, the D/A 
converter circuit 36, and.the output circuit 37. . - • . . ■ :^ 

[0076] Through MPU105, the indicative data D1 displayed on the. screen: of a liquid crystal panel 103 is 
serially inputted into this.main circuit section 120, and is first latched to it temporarily by the data.latch; ..v .,*. 
-circuit 3,1 . Based ionrtheoutput^signah of ^eaeh^stage, of a shift register 32, the latched indicative data D 1 
is sampled by the sampling memory circuit. 33,; and; is outputted to the^stagevinrwhich the ;hold memory -v. . 
.circuit .34 -corresponds; rr^. c*.;- z\r ttix/^t-r^M:^-. v. ; i ;;; :r>rr ^pc^£a. u „v . i...* . 

[0077] moreover.vthe Ijst by which xthe ;hold ^memory,.34 is contained Jn .eachJinevinrarliquidfGrystal^paneh ^^r,^^; 
.1:03 — the ;m^ .? ! ;mr \ 

indicative data to .which the indicative data inputted into the hold memory 34rwill be outputted from* the 
hold memory 34 by^the time a-latcfv is. -applied- by. Horizontal SynchronizingrsignabH -and. following ^-v.' v; v<*:^ 
* Horizontal •SynchisanizingisignaLH: is. inputtedtis^fixedr.Level conversions/csuch^asrar pressure, up Jon^^v^ixi^zi}^ 
: doubling* withrlheirsi^ tlaeidey.eJ-&i^iti£dL 
shifter -circuit 35;xare^^^ outputtedrfriomdhevhdld: .men^.or^T34nis£;inpu£ted^^nfs% 

into* the D/A converte&Jcircw^ :; : '...v. ^cit'eii/^ aa*\v&.a33P. ccraiiu. .6®iZU 'zl *u vy * ^ 

[0078] It is inputted.into the •referencervoltage: generating circuit;52 from •the>:power.!circuitv i which^theu v^ytm 
maximum electricat pbtentiaLdifference-.EIrof an. electrical potential difference-arid. tfoe?™^ *■ 
electrical potential difference. E2 which should be given to a pixel .do not illustrate. . By pressuring 
partially.the potential? difference of the maximum electrical potential difference?;E>kand:the minimum : * .:>. v. -:v 
electrical potential difference E2 inside, in 64 gradation displays r the reference voltage generating circuit 
52 generates 64 kinds of electrical potential differences for a gradation .display, and outputs them to the 
D/A converter circuit 36. In the D/A converter circuit 36, one electrical potential.difference.for a 
gradation display according to the indicative data from the level-shifter circuit 35 is , chosen for every 
pixel from the 64 above-mentioned kinds of electrical potential differences for a gradation display, and it 
outputs to an output circuit 37. . 
[0079] the low impedance transducer which an output circuit 37 becomes from the differential amplifier 
etc. — it is — the 1- of an output circuit 37 to the liquid crystal panel 103 — the electrical potential 
difference for a gradation display chosen in the D/A converter circuit 36 is given to each m-th source 
electrode. As for this electrical potential difference for a gradation display, one period of Horizontal 
Synchronizing signal H, i.e., the electrical potential difference for a 1 horizontal-synchronization period 
maintenance is carried out, and corresponding to indicative data with next new horizontal 
synchronization period gradation display, is outputted. 

[0080] On the other hand, the gate driver 102 includes the shift register 1 14, the level shifter 1 15, and 
the output circuit 1 1 6. Horizontal Synchronizing signal H and Vertical Synchronizing signal V are 
inputted into a shift register 1 14 from MPU105, and a gate driver 102 carries out the sequential transfer 
of Vertical Synchronizing signal V in each stage in a shift register 1 14 by using Horizontal Synchronizing 



-14- 



signal H as a clock. 

[0081] the 1st by which the output from each stage of a shift register 1 14 is included in each train in a 
liquid crystal panel 103 - the n-th pixel, i.e., the 1-, — the n-th gate electrode line is supported, 
respectively, by carrying out a level conversion by the level shifter 1 15, the pressure up of the output 
from each stage of a shift register 114 is carried out to the electrical potential difference which can 
control the gate of TFT which each pixel has, and it carries out low impedance conversion in an output 
circuit 116 — having — the 1- of an output circuit 116 to the liquid crystal panel 103 — it is outputted 
to each n-th gate electrode. The output from this gate driver 102 serves as a scan signal, and controls 
ON/OFF of the gate of TFT of each pixel of a liquid crystal panel 103. 

[0082] TFT by which the gate is connected by this to one gate electrode chosen by the scan signal is 
turned on. And the pixel which has TFT turned on by sequential selection of the gate electrode being 
made for every 1 horizontal-synchronization period moves perpendicularly one by one. By the pixel by 
which it was chosen by the scan signal and TFT was turned on, if pixel capacity is charged according-to . 
the potential and TFT becomes off by. the electrical potential difference for a gradation display being . 
given to the pixel capacity with which the pixel was equipped from a< source electrode, the gradation 
display in a pixel will be made by potential being held by pixel capacity. 

[0083] MPU105 gives Horizontal Synchronizing signaLH, the start pulse signal S, an indicative data D1, . :-: 
and.a control »signah.C:.tOithe^souKGe;tdmveri.1^l^From.MRU105, : through. the, I/Q ;circuit;121 , ;arcontiK>l. ;:;v j.v : ;w 

. signal C is a signal given- to a command decoder 1 11,-for example,: consists of data [ like Awith a binary ; r 
of n bits ]. In a command decoder 1 1 1, by. analyzing this control- signal C, read-out and a write-in. -c\ ^ j. ; 

t instruction are decoded and the, address^of a request;of display :memory, 1 10 is :further:chosen : by the.X^. i 1 ? i v.. 
address- decoder 1.12 and the Y address^decoder 143, and the data^ofithis%address. are. read or \tAs&E%&'Z.±u~*z 

rewritten. • . • -?;J us ■■.••..»■• , .. • ^w;,; : m ,<• * >■ r.-- . .. 

[0084]vFhe I/0-circuit'.ilr24r.fanctions-:as^anHnterFace.*and an- input output-buffer withrMRU:105Mt-is •> 

-directed that MPUI OS.reads^h with whicbionly JRhine of the- arbitration intone ^;w.vf- 

%frame adjusts a gamma .propertyj based?xomthe?amount:of adjustments fmemorize;djby^display^memor^1."1i0T»^; 

.swith'-tbe^controlvsighaliC^ riecr, t".*<sv *^mr^'^ mwrsasms&UL*- ■ v.- wltis tina : .u o r, l r e i i^r^. : vii „r.\.,-.> -r..vrzf^i *•:,*'}. 
[0085] Below, actuatiomof the.main^circuit section 1 20. of the source: driver A 01; 'oMhe7 3rdcexatnp.le:;of^u«i.&ti^ 
this invention is explained. First, the normal mode, (full screen display);is explained. At the time ofcthef-vyra : c v? 
normal. mode, the indicative, data ?Dit sentrfrom: MPU1 05 has the; value ofc-6 bits correspondingrto eachvfn - r 
pixel, and is once latched by the data latch circuit 31. On the other hand, a shift- register 32 shifts."..** 
namely, transmits the start pulse^signahS from^MRUI 05. This start;pulse input signal S is outputted^; , a ~*\ 'r* 
from.the terminal of MPU 105, and is_shifted by the clock signal of the source driver 101 which is not v .. . . * , 
illustrated. If eight-piece cascade connection of the source driver 101 Js carried out, the sequential 
transfer of the start pulse signal S shifted with this shift register 32 is carried out even at the shift, 
register 32 of the 8th step of 8th source, driver. 

[0086] each block .from a shift register .32' to an output circuit 37. --.the 1- of a liquid crystal panel .103: . . 
— the m-th m source electrode lines — corresponding — the 1- it is the m-th m.step. While the •, 
indicative data D1 latched to the data latch circuit 31 is once memorized in the stage in which the 
sampling memory 33 corresponds synchronizing with the output from each stage of this shift register 32, 
it is outputted to the stage in which the following hold memory 34 corresponds. 

[0087] If m indicative datas D1 of 1 horizontal-synchronization period are inputted from the sampling 
memory 33, the hold memory 34 will incorporate an indicative data D1 from the sampling memory 33 
with Horizontal Synchronizing signal H from MPU105 (it is also called a latch signal.), and will output it to 
the next level-shifter circuit 35. And the hold memory 34 maintains this indicative data D1 until following 
Horizontal Synchronizing signal H is inputted. 

[0088] MPU1 05 sends an indicative data D1 repeatedly to the data latch circuit 31 for every Horizontal 
Synchronizing signal. Thereby, the electrical potential difference according to an indicative data D1 is 
periodically written in to a liquid crystal panel 103, and the liquid crystal display in a liquid crystal panel 
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103 is maintained. Moreover, if MPU105 directs read-out of the data D2 for adjustment from display 
memory 110 with a control signal C, the data for adjustment (D2) will be read from this display memory 
110, and will be inputted into the reference voltage generating circuit 52. 

[0089] The data for adjustment (D2) read from display memory 1 10 by the control signal C are inputted 
into the reference voltage generating circuit 52, 64 kinds of reference voltages are created in it to red, 
green, and the liquid crystal driver voltage output terminal for blue like the 1st example, and the 
intermediate voltage for a gradation display is generated in it. 

[0090] Based on 64 kinds of intermediate voltage to which it is given from the reference voltage 
generating circuit 52, the indicative-data signal (digital) of 6 bits of each RGB which was inputted from 
the hold memory 34 and changed in the level-shifter circuit 35 is changed into an analog signal, and the 
D/A conversion circuit 36 outputs it to an output circuit 37. An output circuit 37 amplifies the analog 
signal of 64 level, and outputs it to a liquid crystal, panel 103 as a gradation display electrical potential 
difference. 

[0091] The configuration block Fig. of the reference voltage generating circuit 52 of the 3rd example of 
this invention is. shown in drawing 20 . Although the nonvolatile memory 53 which stored amendment 
information was formed in the reference voltage generating circuit 52 in drawing 3 of the 1st example, 
display memory- -1*1-0 is formed out. of the main circuit section 120 Jnstead:of a nonvolatile memory 53 in_ . 

.theiSrd. example; , And -the data D2^for:adjustment '.memorized, byi-thistdisplayi memory* 1 10 are read; and; v^ jtw 
the ** gamma amendment equalization circuit 52 of Ahe reference voltage generating circuit 52 is given. . -v. 
[0092]iHere, since the data D2 for adjustment are not memorized by theimemory of the reference u : .4 
.voltage generating circuit 52 interior fixed but the display memory ^liO of the rexteriorcof .the references ■r.-.^i. ^ , 

. voltage- generating-icircuit M.jmemor-izes, rtheKpointr.whi.ch . can be< rewritten } withe the control signal C from v ; 
MPU105 for every gate signal Rhine differs from the 1st example.^ Moreover, -gamma amendment can be 

-finely -tuned for everygate signal Rhine-by-memorizingbeforehahdrtwoor more .kinds of .data D2 for-- a? 
adjustment to xlisplay^memory 1 40, and changing the:class of data D2Tfonadjustment , which should be.v^sc :.r»t 

tiReadrwith a;controhsignaL Cvfor.eve^vgate^signalc.Rhine. ^'i: *\ ..imusir*\ifh &.G£Zt*iV5X i TW't&<J> !..". . tn 2vf&v:.%&te<v#:'&:* 
[0093] In the refer.ence^voltagei generating circuit 52 shown in dravvirig.20 tr'circiijfc^ wen 

; volt input! terminalswV0jand*V6.4; eight' resistance-elements R0-R«7;tand(theL:gamma^correctionjVv - rz&x wc 
equalization-circuit754 that generates gamma .correction voltage,-ds the;,same: as vtfaafrof* drawing 3 of the^ ; ; . 

il-st example. Moreover, 1 about the circuitry of:gammar:amendmenttequalizatiori';circuita54^ the circuitry of « 
the constant current source section, or actuation,, it is the same as that of drawing 4 of the 1st example, . 
drawing 5 ,:and drawing 6 . However, : although rDN/OFF control of the^switch shown in drawing 6 was. . . ■-; r » 
carried out in the 1st example based on the data for adjustment memorized by the nonvolatile memory 
53, ON/OFF control of the switch shown in drawing 6 based on the data for adjustment (D2) given from 
display memory 1 10 is carried out in the 3rd example (refer to drawing 21 ). . 

[0094] Thus, the electrical potential difference which performed adjustment based on the data for 
adjustment to input voltage can be outputted by responding to the data for adjustment (D2) stored in-, 
display memory 1 10, and turning on / turning off a switch +2 (n-1) and -2 (n-1). Furthermore,, 
adjustment of two kinds of gamma amendments is attained by making two kinds of data for adjustment 
memorize, taking a synchronization to a scan signal, outputting the desired data D2 for adjustment for 
every gate signal Rhine, and changing adjustment to display memory 110. 

[0095] By applying this adjustment to gamma correction value based on resistance elements R0-R7, as 
shown in drawing 22 , the gamma transfer characteristic gamma. 2 of two upper and lower sides adjusted 
with the above-mentioned data for adjustment as a property of liquid crystal drive output voltage 
focusing on the correction value (gamma transfer characteristic gamma 1) based on resistance element 
R0 - R7 the very thing can be acquired. That is, two kinds of gamma transfer characteristics (gamma! , 
gamma2) can be acquired. 

[0096] By the dot reversal drive method as shown in drawing 23 mentioned later, since the gamma 
property that only predetermined Rhine differs in one frame can be given, a display property is 
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changeable so that an angle of visibility may become the optimal visual field. Control of read-out of the 
display memory 110 in this case may output directly the change signal which synchronized with the scan 
signal to display memory 1 10 from MPU105. Or to have a memory area in a command decoder 24, for 
example, to change to scan signal-line ni-ni+j, a scan signal-line number and adjustment data numbers 
(the object for gamma 1 , for gamma 2, etc.) are memorized to this memory area, the control signal C 
from MPU105 may be decoded, and display memory 110 may be controlled through X address decoder 
and Y address decoder. 

[0097] Moreover, the data D2 for adjustment memorized by display memory 1 10 are rewritten by the 
program etc. through MPU105 if needed. If rewriting is possible, adjustment of gamma amendment made 
to correspond to the location which a user looks at, an include angle, etc. can be performed, and it is 
more desirable. 

[0098] The explanatory view of the pixel condition at the time of carrying out a liquid crystal drive using 
the two gamma transfer characteristics gamma 1 and gamma2 shown in drawing 23 at drawing 22 is 
shown.. each measure eye of drawing. 23 expresses one pixel dot,, and "+" or "-" in. each pixel dot shows . . 
the polarity of the signal level impressed. In drawing 2323 , the part of four central lines is a pixel dot 
into which the signal corresponding to the gamma transfer characteristic gamma 1 centering on the 
correction value based on resistance elements R0-R7 is inputted, and .the amount of [ a part for an-up ^ . . 
. party^ and ] lower party js a pixel dotUnto, which /the : signal corresponding to the gamma transfer- 
characteristic gamma: -2 adjusted' with, the .data D2. for adjustment is. inputted. - m-? ;i ; i. 

[0099];Here, gate signalrRhine and each line correspond and adjustment ofta^proper^yfgamma; 2 js - _ v.-.. 
carded out only for the liner corresponding to gate signal Rhine of. twozupper.andjdow.ere sides. vHowev.er^;^; ^ 
adjustment tof a property gamma 2:is not limited to., two lines of drawing:-23 ,3and;: v can^be vperformed about xn^\:.u> 
the line of arbitration by changingthe information on a control signal; G.;.: o- Wsr*.>- r *> •.. *■ . ..nv*. - ... - } 
[QiQQ-k Drawing 23 shows- the liquid- erystal-display of a dot reversal?driyej;i^e^q.db:;and'-shows. the- ^ 
... example which .the;polarity;.of .the.pixehdot which adjoins in one certainrframe has:vreyers.ed::mutually:^;v^^..Wj/^:* 
^Although what showed change of the^pixel condition in; the. framei(nxframes ^ahd;in^1^ft?ame):'Which : >fo.llo.wsh^' :;t*t 
; drawing «24/ is f shown,^vyhen.jt^changes^omtniframes,to the followingin/jr1^ frame? Ahe^polarity ;of 'eaeh;pixelr^a:£,rr> 
'-;doteiisni5eversed: As. mentioaedrab<xve r ^ 

; gatensignal Rhine, i.e.,; a line, in one-frame, *if the:lineKwhich adopts, ithe%gamma\transfer<cfcraracteristic^^.;-^. ■ 
: garrima>1, :andvtheJine which- adop &->kw-vr'&%^ mn>? 

appropriately, an angle-of-visibility property can be adjusted so that.it: may become the wide field of 
vieWi-'r ■:*.■•-••;.: cv.^....-; ; .• , ,\ ■ ' - ' • . . :■■ ' i 

[0101] In drawing 23 and drawing 24 , although two kinds of gamma .transfer characteristics . (gamma 1, 

gamma2) were used, adjustment using three or more kinds of gamma transfer characteristics may be 

carried out. Since adjustment of a finer angle of visibility is attained and equalization of a liquid crystal 

panel can be attained as a result by increasing the class of gamma transfer characteristic, amendment ... 
ofthe color change by vision, is attained. The explanatory view of the; pixel condition of one example at. 
the time of using three kinds of gamma transfer characteristics (gamma 1 , gamma2, gamma3) for drawing 
25 R> 5, and adjusting gamma amendment to it is shown. In this case, three kinds of data D2 for 
adjustment corresponding to each gamma transfer characteristic (gamma 1, gamma2, gamma3) are 
memorized to display memory 110. 

[0102] One example ofthe liquid crystal drive output voltage of these three gamma transfer 
characteristics (gamma 1, gamma2, gamma3) is shown in drawing 28 . What is necessary is to make it 
synchronize with that gate scan signal, to read the data D2 for adjustment corresponding to that gate 
signal Rhine from display memory 1 10 for every gate signal Rhine, to give the reference voltage 
generating circuit 52, and just to change the switch ofthe ** gamma amendment equalization circuit 54 
for every gate signal Rhine, i.e., a line, based on this data D2 for adjustment. Drawing 25 carries out 
adjustment according the line of a center section to a property gamma 1, carries out adjustment 
according the line of the both sides to a property gamma 2, and is carrying out adjustment by the 
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property gamma 3 about the outside line further 

[0103] What is necessary is not to restrict which amount of adjustments is applied to which line to what 
was shown in drawing 25 R> 5, and just to change the amount of adjustments with a location, an include 
angle, etc. which a user looks at. For example, in the liquid crystal display of a big screen, an angle of 
visibility changes with relative positions of the people and the screen to see, and how the up field of a 
screen, a center-section field, and whose lower field are visible differs. Although an up field is hard to 
see, it is, also when saying that a central subordinate section field is not so hard to see, and it cannot 
necessarily be said that adjustment like drawing 25 is appropriate. 

[0104] Made it in such a case, more desirable for the gamma transfer characteristics to differ in the 
upper part and a lower part, as shown in drawing 26 . Drawing 26 is the explanatory view of the pixel 
condition at the time of changing the gamma transfer characteristic about the line of the upper part and 
a lower part. In drawing 2626 , the gamma transfer characteristic gamma 3 of drawing 28 is used about 
the lower line, using the gamma transfer characteristic gamma 2 of drawing 28 about a upside line. Here, 
although the gamma transfer characteristics gamma2 and gamma3 have two kinds of control voltage, up . . 
and down focusing on.the gamma transfer characteristic gamma 1 , respectively, which, electrical • ... 
potential difference is used can determine them by observing a screen. • ; 

[0105] For example, in. the. case of drawing 26 ,an image is an example in thecase olon the whole -being* 
t bright, and the eleetricalrpotential-differencetvalue indicated to, be also properties gamma 2 iand gammaS , ^ 
,.« . tovthe property gamma:! bottom of drawing. 28 should just be used. If gamma characteristicsvare &r-v-jva-: 

. ; . . adjusted for.everyiScreen^area^of ;avline v unit as shown in drawing 26: in the liquid' crystal display^of *a: ■.bigev; ; < 
. v ■ v ^-screen, it can adjust so M 'that ,an.ranglerof^visibility may, become large more. ^cu .rcjwsv, co^/s^ •^r^xm^.^ist^ ^* 
*tr ;w -.^[0106] vThe. explanatory view, ofeehange^of the pixel condition in the/framerwhich^folto 

. the pixel conditionrof drawing 26 js shown. Here, to, each pixel dot of *n frames, by. n»+itframe, the 
- - electrical potentiabdifference whichrthe polarity-reversed was impressed and*the*gamma?tr^ 
- characteristic (gamma2 V rgamma3)-which is^furAh:er^diffierent -about ^the Ji.ne vQf ttb§^upp.e.g''P.a^t; and :the^> 
v;*-;, . . Joweripairkisrapplied&If^ 

i .wt v ; gammas property asdmpressedppri^ fromr;fixedvpjolarizati^ 

by the residual DG jelectrical potential difference generated according to thefimbalaneeiofethe signal^bfe^i^w v 

positive/negativecandifehe orientation -film: can- be ^suppressed, rx^nr*^ - s * ±3 ' ^ * u*u'snr;w&h r *, 

[0107] The explanatory viewtof the pixel condition of one example at the time of using five kinds of, . 

gamma transfer characteristics (gamma1-gamma5) for drawing 29 rand drawihgr30 y:and7 adjusting-gamma 

amendment to them* is. shown; The explanatory view of one example, of the property, of the: liquid crystal ... -.or- 

drive output voltage corresponding to five kinds of this gamma transfer characteristic js shown in r 

drawing 31 . Here, what applied the, gamma transfer characteristic, gamma 1 about the line of a center . . 

section, applied the gamma, transfer characteristics. gamma2 and gamma3 about twoJines of the upper 

part, and applied the gamma transfer characteristics gamma4 and gamma5 about two, lines^of the. lower .. . 

part is shown. In drawing 30 , the gamma transfer characteristic about two lines of the upper part and. 

two lines of the lower part is replaced in n+1 frame. 

[0108] Thus, by increasing the number of the classes of gamma transfer characteristic, and changing the 
line which applies the gamma transfer characteristic as applied voltage is reversed further and it is 
shown in drawing 30 , an angle of visibility can be adjusted more finely and it can adjust to a wide-field- 
of-view angle. Moreover, like drawing 10 , if each data D2 for adjustment which read gamma amendment 
equalization circuit 54 in each gradation display reference voltage generating circuit 52 from display 
memory 110 are made to adjust gamma amendment, in addition to adjusting RGB according to an 
individual, still more suitable gamma amendment is realizable [ it has the gradation display reference 
voltage generating circuit 52 corresponding to each RGB, and ]. 

[0109] The <4th example> This example explains the case where adjustment of a gamma correction is 
changed, to every [ of the signal level impressed to each pixel ] polarity (forward (+) or negative (-)). 
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[01 10] In the 4th example shown below, the display memory 1 10 of drawing 32 is equivalent to the 1st 
storage section, display memory 137 is equivalent to the 2nd storage section, and a selector circuit 130 
is equivalent to the selection section, moreover, the straight polarity gradation electrical-potential- 
difference generating circuit 56 of drawing 34 — the 1st electrical-potential-difference generating 
section — resistance dividing network 52a of drawing 35 is equivalent to the 1st controller, and 
resistance dividing network 52b of drawing 35 is equivalent to the 2nd controller for the negative polarity 
gradation electrical-potential-difference generating circuit 57 of drawing 34 at the 2nd electrical- 
potential-difference generating section, respectively. 

[0111] The configuration block Fig. of the liquid crystal display 1 of the 4th example of this invention is 
shown in drawing 32 . It differs in that the following element is added to the configuration of the 3rd 
example shown in drawing 19 . 

(a) The selector circuit 130 (b) display memory 137 and the 2nd decoding section 132(c) signal Vcom 
(counterelectrode electrical potential difference) . 

(d) Control signal C1 (from. MPU 105. to the I/O circuit 133) ........ 

(e) Reference voltage VH and VL (from MRU to the reference voltage generating circuit 52) , .; 

(f) The signal REV (from MPU to a selector circuit 130) for polarity reversals 

(g) Data D3 (from the display memory. 137 to the reference voltage generating circuit 52) for adjustment 

.In the ,4th examplei' : unlike-thet3nd;?example,Jt.has two . address decoding. circuits .(the ■.■l 1 st.4eGo.dingc^-c. , ^.'i-v.. 
section 131, the 2nd decoding section ;1 32), and has two display , memory (1 1 0,1 37).< For . details,. itu xauw. 
- mentions later. About other components, it-:is the same as that of&the, 3rd. example.,. ... — j^r:riu^,f>:.,;-.^- 
[0112] The liquid -crystal display 1, of this invention is .equipped with a>liquid crystal panel; 1.0.3,- the source v;r 
driven 101 ,< a gate driver. 1-02,-, and ra^controller 1 05:, MRU (microprocessor «unit) can be used »as..a \x-A&&rj r .<*:^? : 
controller 105. This MPU1 05. is. equivalent .toia. control section. . „ . ' . . 
[01 i-3] -The "(configuration of liquid crystal*panel> liquid crystal panelr103 is a liquid crystal panekwhich^'™. 
has the ipixel of the -TFT (thin . film ^transi.stor)4 method , of the n-pixel;m vpixe 

.horizontaLdirections it is/formed initm^sourcer-electrodes and n gate^eleatrodes.dni addition; he\ 

^arraytoMhe .pixehofi-therh 

jthefrperp.endicularudir.e^^^^ 

theigradation display of 64 gradatiom(6^bits);of ^the/Oth, gradation -;,the^ 63rd gradation shalb.be.,*' ^-sor**:? x > 
performed;in each pixel. each Jine --'R.(red), G(green)> and B (blue) ~;the pixel which displays'&ach~f-*rcc : / ^ 
shall be arranged repeatedly Therefore, n . pixels of each pixel of RGB will be contained in each line, , - ;: 
respectively..- ;•. r*-*.vrz*t'M.:..'~x ■ *.v.v.. . * •> f -.>«.••.. <\. \ ; : *- ■ 

[0114] The source driver 101 and^thegate driver 102 are connected to the liquid crystal panel 10.3 t .ancL ... . 
the source driver 101 and the gate driver 102 are connected to the controller (MPU) 105. 
The Configuration of source driverX source driver 101 consists of the .main circuit section 120 and the . . 
circumference circuit section 122, and the circumference circuit section 122 consists, of the 1st. 
decoding section 131, the 1st. display memory 110, the 2nd decoding section 132, and the 2nd display . . . > 
memory 137. Moreover, the 1st decoding section 131 consists of the I/O circuit 121, a command 
decoder 1 1 1, an X address decoder 1 12, and a Y address decoder 1 13, and the 2nd decoding section 
132 consists of the I/O circuit 133, a command decoder 134, an X address decoder 135, and a Y 
address decoder 136. 

[01 1.5] Although not restricted, especially the display memory 1 10,137 is constituted so that the 
indicative data for the M pixel x perpendicular direction N pixel of horizontal directions can be stored, 
gamma amendment data D2 and D3 are also stored in display memory 110,137 further, respectively. 
Henceforth, it indicates paying attention to these data D2 and D3 for gamma amendment adjustment. . 
[01 16] Although display memory 1 10,137 does not ask a class, as for the amendment data memorized , 
once [, such as a flash memory, OTP and EEPROM and FeRAM, ] (ferroelectric random-access 
memory), it is desirable to consist of nonvolatile memories held even if a power source is intercepted. 
However, when an indicative data is offered as fixed data, the memory of ROM structure may be used as 
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display memory. The data D2 and D3 for adjustment stored in display memory can be rewritten if needed. 
Moreover, display memory 110,137 may be built in in the source driver 101, and is good also as external. 
[01 17] Although what was constituted from drawing 32 as separately different memory as display 
memory 110,137 is shown, as shown in drawing 33 , physically, using one memory, field division of this 
may be carried out and you may use as display memory 1 10 and 137. In this case, the decoding section 
(131,132) is summarized to one and the data for adjustment (D2, D3) can be read from one display 
memory 1 1 0 to control signals C and C1 . 

[0118] Although the configuration and actuation of the source driver 101 of this 4th example are the 
same as that of the 3rd example almost, it differs in that the electrical potential difference for a 
gradation display outputted from the reference voltage generating circuit 52 is outputted to the D/A 
converter circuit 36 through a selector circuit 130. [ the main circuit section 120 ] Moreover, although 
the control signal C outputted from MPU105 is given to the I/O circuit 121 of circumference circuit 
circles, the data D2 for adjustment are read from display memory 1 10 by this control signal C, and the 
data D2 for adjustment are inputted into, resistance dividing network 52a of the straight polarity 
gradation electrical-potential-difference generating circuit 56 of the reference voltage generating circuit . 
52 (refer to drawing 34 and drawing 35 ). On the other hand, the control signal C1 outputted from 
MPU105 is given to the, I/O circuit 133, the. data D3 for adjustment are, read from display memory 137 . , 
v .m by this control signal CI, .and the data, D.3 for. adjustment are inputted into resistance dividing network . 
... 52b of the negative polarity gradation electrical-potential-difference generating: circuiti57 of the, . ^ . . / a . 
^reference ^voltage generating circuit ,52 (refer to drawing 34 and drawing .35 -O.i-.yr ^ u>r*-. - ; > . :....„,..* 
c v [0I1;9] .Theinternal-circuitry-.blocktdiagram of the reference voltage; generating circuit 52 of the. 4th; ( >, r - t 
. ^ example is shown .in ^configuration of reference voltage generating^cjrcuit> . drawing 34 y;,and drawing -35 t .. 

, .... Here,. the reference voltage generating circuit 52 consists. of a straight polarity gradation electrical- - . i .- 
• :potentiaHdifference< generating circuit 5.6 and a> negative polarity-gradation electrical-potential- v.*,- 

L. * ;-. difference generating ; circuit 57, and each generating circuit (56 57) . consists :of buffer, amplifier (55a, 
K';r ;xi 55b)*and a resistancecdividing: network ;(52av5.52b)^Mor.eover f .it hasathe^top v.oJt<inp.utyterrninal-VHjai3d ■*y i ,**iz%.?:Mx 
:u-jt • r. thevlowest volt r input>terminal VL? and.the^ reference^voltage VHiandjMk^fromi.MP^ tt\ t^r 

t>*. co, :'r/^thisv>volt input stewrainal; ;Kespe.otiv.ely^Xhisureferen©ei--volitage VH and v\£kus ;.supp^^ 

from.the liquid crystal-drive power source ., of dhe exterior which is^notjjllustrated^and'is^equivalent.to; 
the .electrical rpotential differences V64and ! VP shown-in - drawing 20 t of the 3rdHexample. - k ; . -a-, - 
. [01 20]. The straight polarity gradation electrical-potential-difference generating circuit 56 corresponds 
to the alternating current drive of straight polarity, and generates the analog, voltage for the gradation ; 
. . display^ of straight polarity (+V0-+V63) by resistance dividing network 52a. The negative polarity 

gradation electrical-potential-difference generating circuit 57 corresponds to the alternating current 
drive of negative polarity,, and generates the analog voltage for the gradation-display of negative polarity 
(-V0—V63) by resistance. dividing network 52b. . 
[0121] Moreover, resistance. dividing network-52a by the side of straight polarity, consists of the 
resistance elements RP0-RP7, the gamma correction equalization, circuits 54, and analog switches SA 
which have the resistance ratio for performing the gamma correction used as criteria. In resistance 
dividing network 52a by the side of straight polarity, the analog voltage for the gradation display of 
straight polarity (+V0-+V63) is adjusted in each gamma correction equalization circuit 54 based on the 
data D2 for adjustment read from display memory 1 10 by the control signal C given from MPU105. 
[0122] Moreover, resistance dividing network 52b by the side of negative polarity consists of resistance 
elements RN0-RN7, a gamma correction equalization circuit 54, and an analog switch SB similarly. 
Based on the data D3 for adjustment which similarly were read from display memory 137 by the control 
signal C1 given from MPU105 in resistance dividing network 52b by the side of negative polarity, the 
analog voltage for the gradation display of negative polarity (-V0 — V63) is adjusted in each gamma 
correction equalization circuit 54. 

[0123] In drawing 35 , the output of buffer amplifier (voltage follower mold magnification amplifier) 55a by 
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which while was connected to the top volt input terminal VH at the node in RPO is connected among 
resistance elements RP0-RP7, and, as for the other end of resistance RP 0, RP1 is connected. Two or 
more resistance elements are connected to a serial, and each of resistance elements RP1-RP7 is 
constituted. For example, if resistance RP 1 is explained, series connection of 15 resistance elements 
[ RP / RP and / 1-2 ] 1-1 and ....RP 1-15 is carried out, and resistance RP 1 is constituted as a whole. 
Moreover, about other resistance RP2-RP7, series connection of the 16 resistance elements is carried 
out, and resistance RP2-RP7"is constituted. As for the other end of RP7, the output of buffer amplifier 
(voltage follower mold magnification amplifier) 55b by which RP6 was connected to the terminal of the 
opposite side on both sides of the analog switch SA by connecting at the lowest volt input terminal VL 
with the node of the resistance RP 6 in resistance RP 7 is connected. 

[0124] The output of amplifier 55b for magnification by which while was connected to the lowest volt 
input terminal VL at the node in RNO is connected among resistance elements RN0-RN7, and, as for the 
other, end of resistance RNO, RN1 is connected. Two or more resistance elements, are connected to a 
serial, and each of resistance elements RN1-RN7 is constituted. For example, if resistance RN1 is 
explained, series connection of 15 resistance elements RN 1-1, RN 1-2*. ...RN .1.-15 is carried out, and. . , 
resistance RN1 is constituted as a whole. Moreover, about RN7, series connection of the 16 resistance . . 
, elements is carried out from other, resistance RN2, and resistance RN2-RN7 is, constituted. The output : 
,of . buffer amplifier?^ (voltage follower, mold magnification amptifier^SSaoby; which the other^end of ,RN7*was . t 
, ... « connected to the; terminal; of the. opposite side on both sides -oft the analog switch ;SB by. .connecting ...v. 
RN6 at the top volt-input^terminal VhLwith the- node of the resistance:.RN6 in-resistance,RN7: is, - _ , ^ 
.i connected. Thus,, in, the 4th:,example,.:likesthe conventional gradation-displayxreferenc:e^voltage,generatingr.vr,- 
j ; . . . circuit;^there is ;nOineedi.ofi preparing V64, from.nine halftone volt input terminal saJ/Q^and.it .can^generate^ v, j'>; 
and adjust; intermediate voltage in the reference voltage generating . circuit 52. - u ^ v 
- [01 251 Moreover, with the buffer amplifier 55a and 55b (voltage follovyerimold magnification amplifier)- -^ j ^ 
r ■• .connected to the^top ivoltrinput terminal 1 VH. and ihe.t lowest voltJnputderminal/VL, since the resistance*. - 

? <^;r{Oit263sB^ outputtedjfroraMBU^^ 

■:■ 35, ,. the^analog, switch XS Ay? SB)* in the^resistance. dividing network ^ (52a^52b)cqf .the.ireference^voltage^ t ^e>^^^;:^ . 
^generating circuit 52i will be, given>iand- one of resistance dividing, networks (52a,. 52b) will be chosen^by^:^ .. 
this signal REV. For example, when Signal REV is "H", ON (open condition) and Switch SB serve as [ an 
. analog switch SA J OFF (closed state), resistance dividing network-52ai:is*.chosen;.»and the analog.v.oltage . 
for a gradation display of. straight polarity (+V0-+V63) is outputted. .Conversely, when Signal REV is "L", 
OFF (closed state) and Switch SB serve as [ an analog switch SA ] ON (open condition), and resistance 
dividing network 52b is chosen. When the additional electrical potential difference to the gate where this ~ . 
signal REV is given to the gate of an analog switch (SA, SB) is "H", a switch will be in switch-on (open . 
condition).,. . . f . > v ... ■■ . ■ .^.r^ r „\o.i- .. . . . < \ «• - . 

[0127] The <configuration of selector circuit> selector circuit 130 As shown in drawing 34 , it 
corresponds to the straight polarity gradation electrical-potential-difference generating circuit 56 and 
the negative polarity gradation electrical-potential-difference generating circuit 57. It has selector 
circuit 130a for straight polarity, and selector circuit 130b for negative polarity. Each selector circuit 
(130a, 130b) It is constituted by two or more analog switches (58 59) formed so that it might correspond 
to each analog voltage (V0-V63) outputted from an electrical-potential-difference generating circuit (56 
57). Each analog switch 58 of selector circuit 130a is connected to the output terminal of the analog 
voltage (+V0-+V63) from resistance dividing network 52a of straight polarity, respectively, and each 
analog switch 59 of selector circuit 130b is connected to the output terminal of the analog voltage (- 
V0 — V63) from resistance dividing network 52b of negative polarity, respectively. ON/OFF is chosen by 
the signal REV for polarity reversals, and, as for each analog switch (58 59), the existence of the output 
to the DA converter. circuit 36 of each analog voltage (V0-V64) is controlled. 
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[0128] For example, when Signal REV is "H", the analog switch 58 of selector circuit 130a is chosen, 
and the analog voltage (+V0-+V63) of straight polarity is outputted. Moreover, when Signal REV is "L", 
the analog switch 59 of selector circuit 130b is chosen, and the analog voltage (-V0 — V63) of negative 
polarity is outputted. 

[0129] Moreover, about the circuitry of the gamma correction equalization circuit 54, it is the same as 
that of drawing 4 of the 1st example, drawing 5 , and drawing 6 , and in the 4th example, as shown in 
drawing 21 of the 3rd example, based on the data for adjustment (D2) given from display memory 110, 
and the data for adjustment (D3) given from display memory 137, ON/OFF control of each switch is 
carried out. In the case of the 4th example, in the gamma correction equalization circuit 54, the amount 
of adjustments of the scale factor according to two data D2 and D3 for adjustment stored in display 
memory 110,137 instead of the adjustment data of the gamma correction information memorized by the 
nonvolatile memory 53 of the 1st example, respectively can be obtained. In other words, the electrical 
potential difference. which performed adjustment based on the data for adjustment to input voltage can 
be outputted by responding to the data D2 and D3 for adjustment, and turning on / turning off a switch 
+2 (n-1) and -2 (n-1). , .... . . .. ....... 

[0130] By applying this adjustment to the gamma correction value based on resistance elements R0-R7, 
as shown in drawing 36 , the property of liquid crystal drive output voltage, can. obtain gamma 3 in the 
,gamma.transfer,'Charae,teristiCrgamma2,!ist which.can be adjusted with the gamma transfer . > ^..a-^,*: 
characteristic gamma 1. andthe.above-mentioned'data D2 and D3 ior. adjustment xentering.on:,thev ^ ;. ;:^L: ^ 
correction value-based- oniresistance ^elements R0-R7. By making, this gamma it andcgammaZJist apply -«v ; . 
three gamma propertiesf.by^gamma^; to Rhine oft arbitration, - respectively in A screen ^as.ishown : m**.^*'*.^*^' 
drawing 3737 mentioned; later.^a property is, changeable so that art angle ^^;qftvisibility^may become^thenr^^ ^ 
optimal visual field.,- c.v > , .,>.;.• . . , .. . . - , ..; i 

[0131] The explanatory view of 4:he gamma transfer-characteristic gamma .1* explained to drawing 37* :by. ** . v h 
• drawing 36 andsthe^pixehconditioaat the, time, of .applying gamma 3,^0 a Irquid crystal display at the, v * s . ;i- v^v"- f! ^ 
,gamma< transfer \characteristic:gamma2 listvadjusted with the data.D2*andiD.3'j0rcadjustiOTe^^ 
.Although the pixel;c.ondition,by rtheidot, reversal drive .method wassho.^m . i n±h e : draw! n g g23> R>,3i grea d evofo y ; ri ^ 
..the..3rdfexample;vi dgawing^ .crystakdisplayJsrdffi^ ,Rhine;kdriyejr&s a >u f .$ r ti 

method. That is, by drawing 37 , it has .become either straight polarity (+) or fnegative'ipo|aEity;.( M )::aboLit^«>c<W7.'^ 
all the: pixels on : onet:scan-line. to the polarity^changingto forward and negative:.by> turns* in.one:scan, line- ^; \ < : 
in drawing 23 . . . * ■•<... 

[0132] In drawing 37 > the part .without a slash shows the pixel dot into.whjch the signahcorresponding to, . 
the gamma transfer characteristic gamma 1 centering on the correction value based on resistance . 
elements R0-R7 is inputted, and the slash section shows the pixel dot as which the signal corresponding 
to gamma 3 is inputted into the gamma transfer characteristic gamma2 list adjusted with the data D2 
and D3 for adjustment. Moreover, the sign of thing .+/- which is not a.pixel dot shows the polarity of an 
impression signal. Moreover, change of the pixel condition in two continuous frames. in.the liquid crystal 
display shown in drawing 38 by drawing 37 is shown. In n+1 frame, it has reversed straight polarity and 
the negative-electrode forward to n frames. As mentioned above, wide-field-of^view cornification can 
be attained by applying three kinds of different gamma transfer characteristics to Rhine of the 
arbitration in 1 screen. In addition, by applying three or more kinds of gamma transfer characteristics, it 
is more wide range and it cannot be overemphasized that it becomes possible to change an angle-of- 
visibility property. 

[0133] As mentioned above, since the gamma correction value over the scan line of straight polarity is 
adjusted (gamma 2 of drawing 37 ) and it is made to adjust correction value over a negative-electrode 
forward scan line using the data D3 for adjustment stored in display memory 137 using the data D2 for 
adjustment stored in display memory 110 (gamma 3 of drawing 37 ), the optimal amendment of the color 
change by vision is realizable. 

[0134] Other examples of a configuration of the reference voltage generating circuit 52 of the 4th 
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example are shown in drawing 39 . The control terminal 60 for controlling actuation of buffer amplifier 
(55a, 55b) is formed to the configuration shown in drawing 35 . The control signal terminal 60 is 
connected with MPU105, and the signal of "H" or "L" level is given from MPU105. For example, if the 
signal of "H" level is supplied to the control terminal 60, buffer amplifier (55a, 55b) will be in switch-on, 
and straight polarity and 64 kinds of negative-electrode forward reference voltages (**V0-**V63) which 
were described above will be generated based on the input reference voltage VH and VL. On the other 
hand, if the signal of "L" level is supplied, for the control terminal 60, buffer amplifier (55a, 55b) will be in 
non-switch-on, actuation will be suspended, and reference voltage will not be generated. 
[0135] That is, since generation of the electrical potential difference by the reference voltage generating 
circuit 52 is interrupted by stopping actuation of buffer amplifier (55a, 55b), low-power-ization can be 
attained. Moreover, the buffer amplifier formed into the gamma correction equalization circuit 54 
although not illustrated may also, control, actuation by the same signal. For example, if the operating - , 
current of the analog circuit represented. by. the large buffer amplifier (55a, 55b) of power consumption, is. 
intercepted, low-power-ization of a liquid crystal driving gear can be attained! be./ it / under / 
processing period / of the vertical synchronization which are the non-display stage of a liquid crystal •< . 
display, and the non-display period of a screen / setting etc. ]. . . .. 

[0136] ,, , .. , . ... ... v- . •, - 

[Effect of the Invention] Accprding^tOtthis-invention, since the nonvolatile memory is,.made,to, memorize ^ ,>.< 
: . the adjustment data for. gradation. amendment,- even.when the data length- of digitaLdisplay.datais long,* it : 
, can prevent that circuitry. becomes* complicated and .modification^of; adjustment.data .can; make it .easyi^w^. ^v 
: ;i/; t M-: [0137] Moreover, modification of adjustment data can adjust referenoe^oltage easily according to-the^ ^v, i^u 
property of a liquid^crystal -ingredient or-a liquid .crystal dis m^u-, 
circuit, for a liquid crystal display, etc.,, since what is necessary is just tcrewrite the adjustment, data -iiv-.-t ^ 
memorized by ^the-nonvolatilememoi^.. Therefore; since, it is applicable -with the liquid crystal display wwith- 
« which^properties,;differ, ratipnalizatLontofithe^circuit;for,a gradation^display and GQmmunalizatiora^an«b.e$-&^a>.» 
i;ir ,,; rtattai.nedv.-and a manufacturring-scostriGa^ 

^; . tpeirforme finejy^a^v^ci^ 

. <, .j . r [Oil 38] Moreover, ^according 'to the 'liquids crystal display of this inv,entipn,Jt:can be.dna.de to be able, tom^ry^:*; 
c: ... impress to gate signal Rhine of the request of the output voltage 3of>a: different gamma property jnione,*ie^av,: 
frame, and a property can be changed so that an angle of visibility may become the optimal visual field. : 
Moreover, adjustment data can -be changed^freevafter also manufacturing aJiquid crystal drivings gear^^^u^e 
without [ since amendment of the, color change by the viewing angle is attained, without it. complicates. a. t; , : .„ 
liquid crystal panel production process, and ] making manufacture conditions severe. 

[0139] Moreover, since he is trying to adjust the reference voltage for a gradation display for every. scan . 
line which impresses the scan line which memorizes separately the data for adjustment Jn the case of 
impressing the case where a straight polarity electrical potential difference isJmpressed, and a .. .. --^m * 
negative-electrode forward electrical potential difference, and impresses a straight polarity electrical . 
potential difference, and the negative-electrode forward according to this invention, color change 
amendment by the vision made to correspond to a polarity can be performed more appropriately. 
Moreover, in a liquid crystal display with which display properties differ especially in the time of straight 
polarity electrical-potential-difference impression and negative-electrode forward electrical-potential- 
difference impression, gamma correction adjustment can be carried out more finely. Moreover, without 
changing the drive circuit of gradation displays, such as the reference voltage generating section, since 
a nonvolatile memory is made to memorize the amount of adjustments, i.e., the data for a gradation 
display, and he is trying to rewrite the contents if needed, it is made to correspond to a liquid crystal 
ingredient or the display property of a liquid crystal display, and reference voltage can be adjusted easily, 
therefore, the circuit for a gradation display — rationalization — and-izing can be carried out [ **** ] 
and the manufacturing cost of a liquid crystal display can be lowered as a result. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the. drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block Fig., of the^ource driver >qf*he^_st example of this. invention. . 
r[D.rawing 2] It, is the block -diagram showing the configuration of one. example, of the liquid crystal display 
, of .this invention. , >. ... . • -,<,^->;to. . j ,^.-:v,- u ^.j !! . ... . . 

[Drawing 3] It is the block-diagram showing the , configuration of ,the; gradation display reference voltage 
.generating circuit of>this . invention. , , : r : -/un^v VJrt&., j' *. •xav\% .-r 

[Drawing 4] It is the outline block-diagram, of gamma^amendment equalization, circuit. in drawing -J . 
[Drawing 5] It is the explanatory view of the constant, current source in t^ of obtaining the case - 
where.output voltagaihigher^than reference^voltage is^obtained, and lo.w.output.voltage^of ^operation:; \u \- 
iDrawingvS]: It is drawing;showing the '.circuitry/ oft the; constant cur§ejn%:source section: in ;gamma. 0 , •n ^^-u 
ram^en,dment-\-equali'ZationuGircuit%/~^^c^. v -ac^; ^-M-^ * . &ritftt* j-3r;ofcHrtxwr.4. >UvJ u^r^i^* . ,< ,»..•: .?.;ik* 

[Drawing .7] It is drawingishowing the property of the liquid crystal; dri^ 

display^reference voltage, generating circuit shown. in drawing 1 .n-.i^-^-.r. w.j e,t;*«5 xu-'ss:*** ; ,~-. K : 
[Drawing 8] - It is .the explanatory view of the contents, of information me.morized.byvthe:nonvolatile - j . 
memory of this invention. 

[Drawing 9] It is. the explanatory view of the amendment property .of? the gradation; indicative data of this 
invention. <. ,v - 

[Drawing 10] It is the configuration block Fig. of the source driver of the 2nd example of this invention. 
[Drawing 1 1] It is drawing showing the block configuration of the liquid crystal display by the TFT 
method. 

[Drawing 12] It is drawing showing the configuration of the liquid crystal panel in. drawing. 11 . - 
[Drawing 13] It is drawing showing an example of a liquid crystal drive wave. 

[Drawing 14] It is drawing showing a liquid crystal drive wave when applied voltage is lower than drawing 
13 . 

[Drawing 15] It is the block diagram of the source driver in drawing 1 1 . 

[Drawing 16] It is drawing showing the configuration of the gradation display reference voltage 
generating circuit in drawing 1 5 . 

[Drawing 1 7] It is drawing showing the example of a property of the liquid crystal drive output voltage by 

the gradation display reference voltage generating circuit shown in drawing 16 . 

[Drawing 18] It is drawing showing the orientation condition of the conventional liquid crystal. 

[Drawing 1 9] It is the configuration block Fig. of the liquid crystal display of the 3rd example of this 

invention. 

[Drawing 20] It is the configuration block Fig. of the gradation display reference voltage generating 



circuit of the 3rd example of this invention. 

[Drawing 21] It is drawing showing the circuitry of the constant current source section of gamma 
amendment equalization circuit of the 3rd example of this invention. 

[Drawing 22] It is the explanatory view of the two gamma transfer characteristics of the liquid crystal 
drive output voltage of the 3rd example of this invention. 

[Drawing 23] In the 3rd example of this invention, it is the explanatory view of the pixel condition of the 
liquid crystal display using two kinds of gamma transfer characteristics. 

[Drawing 24] It is the explanatory view of the pixel condition of two frames which continue about 
drawing 23 . 

[Drawing 25] In the 3rd example of this invention, it is the explanatory view of the pixel condition of the 
liquid crystal display using three kinds of gamma transfer characteristics. 

[Drawing 26] In the 3rd example of this invention, it is the explanatory view of the pixel condition of the 
liquid crystal display using three kinds of gamma transfer characteristics. 

[Drawing 27] It is the explanatory view of the pixel condition of two frames which continue about 
drawing 26 . v 

[Drawing 28] It is the explanatory view of the three gamma transfer characteristics of the liquid crystal 
drive output voltage of the 3rd example of this invention. . v „ ., ( . ... .... . 

[Drawing;29] In the 3rd,example of this invention, it is the explanatqi^^yiew^of the pixel condition of the ... l . 
. liquid crystal display using five kinds ofgamma transfer, characteristics, . *a > ». < . . - 

[Drawing 30] It is the. explanatory view of the pixel condition of two ^frames. yvhich continue about 
drawing 29 . v."***v . .-■^ • v. : > r , \^:"_i;,.^> "■ .• ■.. . 

[Drawing 31] It is the explanatory view of the five gamma transfer Gharacteristics ; ; 

drive, output voltage, of the 3rd, example of .this . invention. 

[Drawing 32] It is the- configuration block. Fig, of the liquid crystal d ispl ay of the 4th example, of this - . . -«-■ <* 
invention. .r . .^^v.:^.,..,. :^,vv^w,j i .v,.;.;;i; l ,., ; . . a/^.tfiar-----. ..- .■ / -■ 

[Drawing 33] »Jt is^the^configuration.bloek Eig.,of> the liquid crystaLdi spl a.y of the;4th example ;of ethis,^^ ; : 
-invention.:. •\>.i^\jX* t ; , *v: ; /L.*t:s: ■ ........ . .^^^srf, ■ . . 

[Drawing j34]. It isithe >configuration^blpck. Fig.. of .the^reference ypltage gen^^ 

. example.of this invention,: and;a,selector circuit. . .. ...^ pr-n^^a. ^ w... ^ \ v< „• : . ~ ^ . 

[Drawing 35] It is the configuration,tblock Fig.of the reference yoJtagergenerating circuit-. of : the 4th,\, 
example of this invention. . u; . .>■■.. 

[Drawing. 36] It is^the explanatory view of the gamma transfer characteristic of the Jiquid crystal drive,;,, v , 
output voltage of the 4th example of this invention. .»> ; 

[Drawing 37] In the 4th example of this invention, it is the explanatory view of the pixel condition of the 
liquid crystal display using three kinds of gamma transfer characteristics. . 
[Drawing 38] It is the explanatory view of the pixel condition of two frames which continue about 
drawing 37. . . ... * / . v- - j. * 

[Drawing 39] They are other configuration block Figs, of the reference voltage generating circuit of the 
4th example. 

[Description of Notations] 

52 — Gradation display reference voltage generating circuit 

53 — Nonvolatile memory 

54 — gamma amendment equalization circuit 

101 — Source driver 

1 02 — Gate driver 

103 — Liquid crystal display section 

104 — Liquid crystal mechanical component 

105 — Controller 
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110 — Display memory 
R0-R7, R — resistance element 



[Translation done.] 
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ffriBSiPttffiic^^T i assfct* 

ffiSScaS©WS»SrfB1S-r-5ffiiEW^IB1SliC<i:, ffljEffi 

mm&w* s^ncnu-A^ 
vnffiwus^fr? c tzmmt-tzm mm 5 lets©^ 

g*£#£&;L-g> £ £*«r«£-r*»*5l 5 6 IB 

[»#S8] flftaSfttiEfitffitBttfllW, iE^ttttffiSriS 
*fcBMlllT5«^©56 1 ilfflf-? £fB«-f 5g§ 1 IB 

jE@ffl®P3«^ffl©S*ttffi££jrf3S?Sl 

tctetisnfcig i Piifflf-i'iilo'^TS i 

t . NS 2 Bflta&fcEliS 2 ISSfflT 1 -^ tc£tft> 

TJB 2 «ffifg£g|$iC «fc ^ xirica nfc«*ii«ffi*«iE-r 



(2) 

2 

mm t so' n tts ^ -* > t \z vgmmiE z t & z. t z 
&mtr &m mm 5 GtEra&cA&^iB. 
mmm9) mz%nimw>t%i2im®tf. 10© 

[0 0 0 1] 

10 i&wnm-t z.(omm$. wnkm^mwm 

[0 0 0 2] 

©^IKMtEESffSlElf&T**. WA.it. T^^Vh 

t?iftmm<bi&mz\*, rti&jEtm*nz>t&#ntzmiz-& 

[0003] etTt, ±.mmmm7n&mmi£%§i®&%: 
tft (»Rh7>^^) ;frj£©«ii^*;u©#iric, 

[0 0 04] . H11K. 7?f-f^VKU y 9 TJi*. 
©ttS0!]X&3T F T*^©?SI%**SM©yp y 

30 n-rsttannisiifi c^aisKiau) teflon*. ±ib 

HS&gjSg&te, T F T^jSWj&HA 3 *^ 1 SfCl^ 

[0005] ±iB?K B 3 B igi!jiHisgic«. i c mm 

mm X^4V-7 > h*7'fA*3i3ct^y-h h*7-f A*4 

5. V - X K 7 -f A' 3 -^y- h K 7-T A' 4 (1 — f&mz 
14, fl£%%.<D$)Z>7 4 )VK±.\Z9c<D \ CJ- "j ySrj^iE L- 
40 fc. ^J^.tfT CP (Tape Carrier Pac 
k a g e ) &mgbrtZ-)l<D I TO (Indium Ti 
n Oxide; -f >W I»-tT&{UK) S^±tC^S 
L, ^LfcO, 5fe© I Cfy^ACF (An i so 
tropic Conductive Film ;S 
*^LTiS«5, il/Wl-OITOlfl: 

LX n>hP — ^5te. V— X h'^ASCiif- 
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[0006] ±EDjcfii>T. fimfrzxtizntzm 

x-^ D £P##tiJ LTf 1 V -7, H 5< A*~MS n V-X 
b*7-f A'lC^y^U 3>hD-75*f,A* 

[0 0 0 7] H 1 2 K. ±|H«BA*;i, 1 ©*gj#£Sc 
To M/^JHCH Iltil 1. H*«*12. 

liiii i ^cD^mEpjn : £^-> • xt-yfMPPT stft 

1^3. ^-hif7-f>15, 
*fft«Hl 6 (01 1 \Z&tfZ1$\pM2\Ztom) 

ttsnx^-s. ^^t, a^msi i, h#&si2« 
[0 0 0 8] ±l2V-Xfa^7-f > i 4tc«, ii it: 

A/fe'TFT 1 3£Ji5fc:t>-f •5<k3&j£Sf3*l!6«#*.'& 
f LT, t>»TFTl 3^LT, SiT 
FT1 3 CO K U-Y MC&i&SftfcHiSHWIl 1 (CV-X 

SI 6 t©M©Bi*««l 2»c#asn*. IPIT, 

[0 0 0 9] 013 43 «fctf B 1 4 K, fKJMKlb&Jga-- 
«»J**-r. 01 3*5<J;IK01 2 1, 2 5(i 

y-7. h*^ A*3<Dffiftj£jgT&D* 2 2, 2 6ijy- 
h rt4 0BObttJrC»«. Sfc. 2 3, 2 7te# 

[fijitffi 1 6 D . 2 4, 2 8 teHSt^ffi 1 1 © 

mi±$iM-v$>z>. Z.Z.-C, mskttmzmtaznznE. 
[ o o i o ] ws. « . 0 1 3 ±my- h k 5 

-f rt4<DmW)&B2 2<DWV1fi THJ ©88Pfl;£ttTF 
T13*i*>b, y-7H7-f/f3©8ifif2 ltjtt 
1 6 ©*{4 2 3 tro^wmffi^B^^fii 1 1 (CEP 

fla;*ns. y-h h*7-f A*4«5ig»&^2 20 

l^Wtt r.Lj TFT13!l*7ttIt^. 

[00 1 1] 01 4©*£&h*-c**. <&u 01 3 
&H 1 4 itt*ft#**teWiraaft**maw.s4«£*: 



(3) 

4 

^LT£0. 013©*^-tt. 0 1 4©il£-<tJ£^TEP 

1 5 ® ffi * 7 7" a ^ftffi £ L T^ft $ S Z. t \Z <fc 
T. ?SpI©7¥;Sj§*^77"p^«)(C^^, ^PgaioS^^ 

nga-rs©T&So ft. £^Bj«fc»wscra, 

tcEMD£ tl-5 7tn ifW.l£<DM#l%L<Dmz <fc o T&5t£. 
tl-obo 

[0012] 015 «, 011 td&ttSy — 7. h*7-f A* 
3 SiMSfnV-^ h*5-f A©y*Dy^0©— 

(#) , G (») , B (#) ©JS^x-^ (DR, D 
G, DB) SrWbTI^S. tit, d©S^X~^D 
«, -B.A^5-j/^leIilS3 1 l:7^fStlfci, 3>h 
D-75^67^- Wt;WXS P&£V#ny 9CK\Z 
i7T->7ht5->7t>^X^3 2©Kf^tC-&fc-B- 
T, R»«CJ:-3TD->7 ,| J >^^^U 3 3tCfB«^n 
So ^©f£. 3>hn-7 5a>£©zK¥l»l8ifa*t (0* 
■B-T) .C*tJl->T*-;U H / * U 3 4 n 
So ft. Stt^X^-KtiS^T&So 
20 [0013] tfM$3%£9Ett£E%£lBl.« 3 9 tt, fl-SBS 
3S*ffifS£[e]S§ (0 1 1 lC«.t««cASfb«iS6(rffl 

m ^e.«$ssns«mvRics-^^T, &i^;u©a 

Mffi£5g£-fSo *-Jl'K/ ; E l J340r-^tl b 
^;U->7^IhII«3 5*3>LTD/A«*0» (fy^* 
■T-ruVW&m&) 3 6ICi£tti£*l, PgH55*^S*S 
ffifg£HI?§3 9 ^e.09#U^;UOXip*EE{rS-^</iTT 
tn^tffitJEHSn*. fLT, tti^lfilSS3 7 trio 

tl/T, #j^l 3 B o5^^ACDy-7«^5'r>i 4{ttB 

^pltg^l^P^Ct^So 
[0014] 0 1 6 K, -hiMSCO J: 5 ^ffl»©S2p^EE^ 

3 9®M$:^t. ft. 01 6{C*ttSPiilia^S^* 
)±5g^lHl8S3 9«. 6 4aOCD»*«IE*»^-rsj:-5 

[0 0 15] £®Kn$^£?«EK£|iIft3 9«, V 
0, V8, V16, V24, V32, V40, V48, 
V5 6*<tOCV6 4T*b^ftS 9 iKD't'Mi^ttffiA* 
40 H^i, TM]EOfc«>©ffilftJtSi*fc-&fcffilft* ; fR0 
~R7i, #SK* ; FR0~R.7<OPjiHW.cia5!l.c8e 

nt^5. d©ct5»C:. rltiEtlf tfnafitftJtSrV — 

Lfc*toT. ±|H«»iJtOJt*fc«koTata!W 

ft. «*©BBI«*ai|6ttBE5e*llIB63 9.C*.t*«iii 
so gg»tB7jmEE©1ftt^J2r0l 7{C^"T. 
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[0 0 16] 

*©KP*«aE¥«ffi§S£B»K*v>Ttt. J^T©<fco 
Pgid«^»*mEE»^llIilg 3 9 ©jgjftft-fiJJttt, 7-X 

[0017] w, ±aa^w»*P«EE5S^iu»^e^Mwi' 

tEAMfV0~V6 4iC#t|S$nSffi§&©4 J Pflpm 
W8¥SCJ:^TS-'1'WIII«£EX** J f-V0~V6 4 tC 

^»sn*'t'Hiii«jEE*aifiE-r**j* ! b#Ae.n5. u 

*> b tt ifl h . ±1 e*Jp«ffiW»¥R * 83: W- * c t tc «t o 

x h*«itiiirr*t^5raii*<**. 

[0 0 1 8] ^©SSWOSWtt. 

[0 0 19] ^Ht^X:/!^- (LCD) tt=I> 

/^htt, {£*8»*^14^©4#fiKJ;oT^©{ffgtt& 

CDUCRT§l;tlSWi<. «rlc±T©«»fc 
*<»S<jS*KIiftoTl f >5. Will 8!ffi, OAfflt: 

h^vf-fy^ #5t©LCDtt, «3fc*fia«iI3rrsJ: 

[0 0 2 0] OAfflLCDTtt, (T 
FT) ffl!0^f7^*«i:*5 — (CF) {ftl© 
«7XMiT**I18 (a) KaVrj^ft^lRTCE 

ttJBJf * * ft » , * li *fc ttT tt* © e»B 
Wfcfc*. fot, *»ffll0«BET«©fli*OiaiK3ft«Jl 
tfi#ft©B^-&ttl*fa©B#T¥) t*ft-t;WO*ir 



(4) 

[0 0 2 1 ] 018 (a) ©#|6]T&*;tf5*S«*7 
(b) \Z7ii-t£o\zmikftl-li&tiZ>tztb\zV?-7 : - 
(DTztblzmmAhltifcffjfc^tf. iT^fttti&Stt^© 

stftafl^ttstoT**.*. -tens*. ±«»*»&tt 
lift*, c ntt4#K * mm&&m $ n* 7 5 -p°p 

[0 0 2 2] ^©J;5tC, tE*S«Ttt. LCD©£!I 

eijg©^©^— jKWfcso&nTu***, ^©^titc&t^ 
20 m^(Dh<D\zitvmm.tt£K>, f&mmz&grxD&Tn 

HTtt3Zh©***t)fc6f. JKDSBWOBWtt, ± 
[0 0 2 3] 

cniBft»*-rafc»©#»] -©fgiMtt, m^?-? 
^"rzy^ji-Ti-a^m-t^mzm^^mm^mco 
mmn&z£f&?zMmm^&mMi±m$i®mz&^ 

^g«©«pttic-&t)-tiT. a— •f«t«aic3iv«E«n 
[oo2 4] ±.mnjEmmm%ttz, ^m%&* 

40 tt, n— tf*«WSbfcffl!EI©*liEtt»S*©«*K:^-0 
S^«ffi^^[3SS©aip*flE^fi£g|5, MjE««G«f8« 
iff, W©fe^itcffiS:bTKtt*J;5tcL-T ! b ! fc^. c 

T, «^A^;U©^S{i&^i*iffl^<©JPT^-5o 

[0 0 2 5] C©^B^©Pgiig^»^*ffi^^lHl 
S&tt. »tt©SttS«ft»jSS«lC»bTt), IWIbtSfiic 

(Dh<D£W.m-rz>z.ttfx%z><Dx\ mikm^mwom 

50 SfflftllWW, «Jft3Zh«Ttf*Ct3&«T#*.. 
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[0 0 2 6] Z.<Dmn\i. SiT-^^fyi'Jl' 

THufB^^$nfc»2p«ffi^PSTSPSBI5<!:, M8BM 
E©1 7 k~AA£&tfSti%ft0j£tt?'f 

t ffitzwi sss \Z 5- X & Z. t £ 4f« t r * * a** ss * 
jittts *>©-?*.§><, m&ffitt, ssb®*** 

etna. 0ffi*o*ac9-f >^t{c»qs«EEswSETfr' 

[0 0 2 7] ZZT7&&7I Hfel$>ay-h« 

i7-f >2TiT?t>J:^. MPU 
D-fc->>y'n.-y h) ©i5^3>hn-7LS I 

[0 0 2 8] C©588«. IftSBttlEffifffiaEttffi 

*«. iE«tt«ffi*ii*fca«in-r*«^©S»i»lSffl'r- 

&D. mGX9«E^Affd<. IEffittPgI)3Si*ffl©**f» 
l«EE»£«fc. ft«tt«W«*JfI© 
»*mffi££j£T5Sg2«J£fi£g?£>&>£ftO, BUfBH 

gTSSSiPSIiBi:, SB2IB*«KB«$nfc*2WI«E 
fflx-^ fc*"^«r»T» 2 «JE»±«fc J: o T£j££tlfc 

*>6*A6ft5ittR«l*lci^^T. ttE*lMS 
»iJ J: £ 2 mgffifr 6 tiJ2> S n3Pffi&©»Pttffi© 

[0 0 2 9] 

<ff?iSHJ£t*J>0 1 fc. £©&H©Km&;i%£?«BEft 



(5) 

r. i2i:fe^T, m&a^mw.\z, kax*8i o 3 

<h, KABM81 0 4£ft>&*|j££ttS. «ftK 
MIBl0 4tt, V-XK7'fA'10 1, ^'-hF^-fA 
10 2. 3>ha-7l0 5Si:A^i^ni>. 
[0 0 3 0] a>hP-7 10 5(1 KJfctFHRCV — 
XF7-fm 0 1 U 

io y-XH7-fA'l 0 l*«kt^y-h H7'fAl 0 2(C* 

w-mmmn&xtiTz. tut. A^sn^sr-? 

[0 0 3 1 ] 01 fc^-f J^n, 7.-7. KMAl 0 1 
H x7 hUvX^[slS§3 2, T^-^-y^lUSSS 1 , 
-7->"7°U >^*^ ; EUIeISS3 3> *-7U H^^E'J 0SS 3 
4, U^;i/->7^lHlg&3 5, DA3WWBIS3 6. 
Stffflai!l&3 7. ttM£a%£*fMtEfS£[£l& 5 2*^ 
zo i^$ntt>5. STFt^ £©7-X h*7-f Al 0 1 © 
MOf ly-XF^A'S (1) SfflHTR 

[0 0 3 2]"y7M^^^iiS3 2«. X^-hAJP 

XATjft^fS S P I £>-7 K -r^tj-feesi-tsiHittT? 
fi^s s p i itm^vfj~^^> ha- 7 1 o 5 © 

J|fSSPIA>6UiASn, y-XH7-fA*lO10A 

m^ssp i ntcA^n, m^m^-^imR • g 

X^-h/^MAMtSSP 1(1 3>bn-7l 0 
30 5 0SfSCK^6UiASn, ^V-XH7-fA'l© 
A^fS-CK i ntCA^tlSy-n^m^SCKt: 
i^T->7 hSn-S. ;©v7 hI/~77.^[HlE&3 2 
•>7 hSnfcXi' - h/tMAMf S S P 1 14, Mx. 
«8«£^tC£a>T«02©8I&B©!5S8 7-7. K^-f 
AS (8) F^ Al©->7 

0SS3 2 iC^Ttl^eii^n?). 
[0 0 3 3] -7j, 3>hD-7l 0 5©3f^Rl~R 
6 • S^G 1 ~G 6 • 1~B 6^e>ffi73$n-5-?- 

n-f ft6 k*7 h^S^fflf-^flf R • G • B(l ?D 
40 77i^/SCK (^D-7i7ffi^-SCK©Stem^) © 
SL-fc,±^D(C|H)ffl$moT. V-7. h*5-f A l ©A7JW 
fR 1 i n~R 6 i n • A77^TG 1 i n~G i n 6 • 
ATJS^FB 1 i n~B6 i nC^tl^tii/UTJUcAA 

a. ■y->7 p u >^^ ; EUfHigS3 3\zm*>nz. 

[0 0 3 4] •y->7'J>^^ ; E'JlHlSS3 3«. ±IBv7 

m^nx<^m^m^-^mn (r • g • B&6t*-y h 
©iti8k'<7h) ^■y->7 p u >yu ^-^H^t'Jig 
so IS3 4fC3>hP-7 1 0 SfrZV&JiZnTzyy^mn 



*#gS2003-280615 (P200 3-2806 1 5A) 



9 

L S *t V-X F7< A* 1 ©SfH 5 - L S (C A* £ n* £T% 

[0 0 3 5] -£-bT, 3h— H ^ 'J IhIK 3 4Tlt U" 

{S^£, 3ft*ffl5*-*{t**R • G • B0 1*WW»© 
Sl^ffl x-^(f A* 3 n£R#£T 5 >v y-'fB^ L S (r 
T77?U *© 1 *¥«ilBl»<Dl*fflf W ^ 
>7' , J >^*/ ; EU(5]SS3 3^e»*-;PH^ : E , JlHlK3 4 

S§3 5^m*t*. 

[0036] mtMttK&mmi£m±\2}& 5 2 a, ^arr 

*4)St4t>OT*4. CCD(h]S§5 2tCA*^n-5VR 

-5- x. e> n 5 x v * 37 t- $> z o 

[0 0 3 7] ZL©»M©PBfHII**a*(»«ffi5S^lHlK5 2 

[0 0 3 8] DA3>/W@IS3 6H 1 ^-^F*^ 
UI38&3 4«fcDA2>£ft, U^5/7^0»3 5 KT^ 

nsn&RGBfn^net^ b©**fflx-^m^ 

8©Xo- l~Xo-128-Yo- l~Yo- 128 
•Zo-l~Zo-12 8*»&SSftA^;p'siefli^« 
EtiLTUlM^ ±EUJ** : f X o - 1 ~X o - 1 2 
8 -Yo-l~Yo-128 • Zo-l~Zo-128 
^tt^'ftS^fflx-^ft^R • G • BCMJC-TSt) 
fflT, Xo, Yo, Zo^n-?n*l:i 2 

6**. v-xH^-fAioifflSfvccat; 

SSxGNDte, a>So-7lHSSOi8l 1 VCCS^GN 

[0039] @3i:, z.(Dmw<Dmm^mmnf±m£ 

ESS 5 2 ©«$:/□ y £ 0£^T. **S6©^SItC*5tt 
©B«g**q!i«BES5*Ill(S3 9©*££WJ«K, 6 4 

a o (Dmmm.mzft&L u * mms. * ±i$.-r z> t> © 

[0 0 4 0] *H*fi©J8ffitcfitt*»W«*S«P«ffifB 
£0B§ 5 2 14, «Tft«EEA;*jSSixV 0 <h«±{4*J£A 
MfV64i©2*OtEA*aft, S*P£fc*7 
»IE*fffc3&«>G>ffiffiJfc£*rr* 8<i©ffitri^^R 0 
~R7i, ^©jgta^R 0~R 7 ti^Tf ^nfer 

T3r«IEgBK[5IS§5 4i: > y « lEtSSHK 5 4 * 



(6) 

»lt 5 1 feOW^tt^ t 'J - 5 3 S t LT^5. ^© 
H«S«»C*t»T. jgtn*^ (R0-R7) 
ritffifcfflSb, ^fffStt^t'J-S 3*«*|jE««IS1Sa8 
fcfflSU r«IEWSEB&5 4#W8«Hcffll!S-r5. 
[0 0 4 1 ] $5>{C, iTttEA^a^VO trffiiE 
W80!&5 4©ffl*SIH l i©ra. #rffiIEiifi[5IS&5 4 

©m^a^w, r*iiEns@»5 4om*« j f-t«±ffi 

io £-ft6 4ffl©JgJn (gl^-tir-T) £f UT^5. 

[0042] ±8B*fiK£wr*fc«>fc:. s 1 6 tc^rse 

*©Pgi^**S2pmffiS!^!HlS§ 3 9 ©i 5 tC. 9*©^ 
PsIllffAAev 0 ~V 6 4 £i9:tt*&gtt&< . ± 
E*|BJ«ffi*SK»W^S**ffiffifelHl»5 2[*JT£ 

[0 0 4 3] @4I1 ±IBr«IEiiSlllSS5 4©«f££ 

ffiRT&S8£3 1 OOfitfi^R 2<H© 

S1SI4 4, 4 5t, /b777>y4 6Tl^n 

TSfiJffl bT. A*3njfe«JEE*-SO*ffi«^±TK 

tt*^*#-r*T*IIE»l«Eiatt5 4tt, *OJ:.3fc»fP 

[0 0 4 4] -T&fr-S, ±Er*tIEWSlEl§&5 4©A2J 
Sfrf 4 7 K, 0g*.tfSips£&*«EV r e f *««*&Sn 
-So fit, P1EV r e f «fc 0 t>K^a*«JE** 
^ttfi^m*«ffi*»*«^K:«. 5t««Ejg4 4, 4 5 

30 Rfc£3mffl5$T£fiJfflbT. A#£nfcSJ£&i£in;S!t 

Vout StJtfjSiH^ 8*5fflAt40T*5. 

[0 0 4 5] ±§B»P*ffiV r e f «£ 0 t>KP) 

tii^ftEEV o u t £»*«^fctt. 
Vout =V r e f + i • R 

\Zti.Z>£5\Z. Sqs«EEVr e f .fcOfee^ffi* 

tEVou t ^f#^>a^iC«, 
Vout=Vref-i-R 

(c^-5cfc-5>(c, rttIEPS[HlS§5 4tcJ:oTliffi^lSS 
40 T5©T&-5„ 

[0 0 4 6] B5lt ±m&mW£V r e f «t»5*>JBt» 
ttSftmUVo u t (0 5 (a) ) . fecfctf. 

***)EV r e fit] t>ffiHffia«ffiV o u t 

^ (05 (b) ) \z, femm.m4 4, 4 5<Dmmz^^ 

0 5 (a) IC^TJcStC, Stri^T-R.tOfcA* 
* : f4 7fflK:*-53e*«[ai4 4*««jb, tti*«K ; f-4 8 
<Bi](cS.-g>^*^i!i4 5S«iBt:«ttT*IltKJ:oT, 
«tft* : PRK:tt3t«i«*4 5^e»Jt«a«4 4 (CI^^IE 
so ©i6]^©mSit i *«»ns. -tOiB*. A2J3ST4 7*»S 
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mmmj£v r e f mxts^ntc^o^tt^A 8^e> 

©tB^ttJEEV o u t ti. &mni£V re f J:0 bt&tnm 

Vout=Vref+i • R 

[0 0 4 7] 0 5 (b) (r^fct^tC, -ttilZn 

»|4 4«iilC«Mb. StIM4 5$8W5I,!: 
iCtoT. Jgtt*?RK:tt5£«8iES4 4*>e>j£««E«i4 
5 K|6]5A©ft#©*5lE i -^©SSHI. A?J$9S 

f4 7*^I?tEVr e f **A*Snfc»^©ffi*ii 
f4 8*»5©[ti#*EEVo u t fi. Sqs«ffiV refi 
D %>fiffi*^RT©*ffi»T©*tt:ttfi^ 
Vo u t = V r e f - i • R 
£&5©-Cfc£. 

[0 0 4 8] fit, fl*©±IBr*tIE»ISElElJ&5 4fc 
iStt3#56mgitz!i4 4, 4 51CMLT, «eftffi£}f 
K«t)iM.nJiefc:U $ £tc«tt2£*M^©S8c££« 

-5 SKEItSnfcBISEffl^-^fcS^TftHi-rsC 
itcioT. fiRmf R 0 ~R 7 T?#6ftft rMlEiff 
£«f3gT£©T&&<, C o U-C*M»S n^&*ip« 
EEWO«ffi*«. Se>lC±lB6 4ffl©|£St©-5-&©8«l:: 
±^T8*»3nT, D/A£SHIIi&3 6K2lffiSn* 
©T£5. 

[0 0 4 9] B6lt -hfE£5t*5StM4 4 , 4 5 fClTf 

^ffi-r*T*iE»i8iHiK5 4©^««Easas©nii&#i^* 

(n-1) ltf84f*5«©jg*atail, 2i, 4i, 8 
i , 1 6 i SWT*. *UT. **©j£*8fEiS2 (n-1) 
ill +2 MfDimiliiiioTtyfi^^f 

4 8l:aiSntH5. S^lC, -2 (n-1) ©Sfflfi^ 
C±-3T*>t4M«yf- 2 (n-D £tf-L.T, SSt* 

[0 0 5 0] HHHc. «*t!}£tt5£#fc, ±12 2 (n-D 
Tfi*ttttSnfc*«2 (n-D i £5g±T3 5<@©£€ 
SKM i , 2 i, 4i, 8i, 1 6 i £WT3<, fbT. 
Ji*(Dfemffim2 (n-D ltt, +2 <n-l)©SdWg*tfc«fc 
oTt>t5X-fyf+2(n-D^bT, Jgffi*^R 

©±aaffi«i*-«t«A*uii : ?4 7 caasnTt>5. $ e> 

IC, -2 <n-l)©$iJ^m^lc:j;oT^->-r?»7>-f y9— 

f4 8l:gftSnt^l>. 

[0 0 5 1 ] "3* t), ±IE7.-f 2 (n-1) 

-iy^-2 (n-D £tf-LTA7J«^4 7 KJgggSnfcS 
«9KS 2 (n-D i BH 5 H*^4^««E» 4 4ilTi 
HU X-f-y^+2 (n-D*5ntt7>fyf-2 (n-1) § 
fl" UTtH**T4 8 C«tt«infc]gtiti 2 (n-D i It 



(7) 

A? 

LT, ^jf^tt/^'J-5 3 KEttSnTHS 2 ©ffigc 
«^tJ:-2>^#2jtm©#b*-7 hf^/i'^T-^T 
fc&SBgfflx-^KS'^T, y^+2 (n-1) is 

AtfyW >y^- 2 (n-D©^->/^-7^ftiJ^-r?>^tlc 
iot, «t^tI4 4, 4 5KH-r4««Ett©«J0lftA 

[0 0 5 2] Z.O-? 2>ZtlZ£-oT. ±fBjgtri^R^ 

atn*««E©ffit*i6it€SEfts-&aiii*<Tf*. a*» 

tt±K£fcttTlw*»&K->7 hbfc«EEVo u t £ttt 
[0 0 5 3] KTWtBWi. ±teHSfflT r -^^6 My 
. |gg£-3 2~+3 1©6 4RBTff5lli*Bl1)feK-r 

*. 

[0 0 5 4] 06tC*^T, ±K^«gSiS i , 2 i, 4 
20 i, 8 i, 16i©**tt, 2 <n-l)Tll*tt,tt£ftfc 
i , 2 i, 4 i, 8 i, 16i £§g£-f 3. * 
&, ±ffi#>W 2 (n-D^i^T.-f 2 (n-D 

My hommmT-zizm^K rffiiEmm®&5 4©gj 

[0 0 5 5] Il©%iLT, ±8B*l8Eflix-*J&t 
r+ 1 : (OOOOOI)J (DM&lZ-O^Tm^Z. Z. 
(Dm^\Zfft2-D(DX-f y^+ 20©#o5*;fr>U te©ifg 
so T©7>-f 7flit7t4. C©«^«. Ill 5 (a) £H 

fiSx^RtcdSEnsmgiEI total'* 
^«SitM i tHUTftO. «»©Gltrtt±ejET»*. 

i n±9fc£ffi^RT©*EEI$T#£W-±#U 
V o u t =V i n + i x R 

©ma«EEj&«»5n*. ^na, a^iwe v i ni 

Ofc (iXR) £»tifiS^«JEET**. 
[0 0 5 6] $&, ffiC^tbl, ±l3gBSx-^^ 
. r-9 : (1 0 1 0 0 1) J ©*-&tCO^TUJB^T-5o 
40 i©*-&(C«> 2 0©X-f y^- 2 3^J;UC2 0©X'f 
y? 1 - 20©^-H-4O©X-f y3 1 *«*>b, ffi©i^T© 
X-f 05 (b) tlWIDT* 

oiD. »R*^Rt«En*«8lE I total^* 

ssi^i fs.mm.ms \ t©fl:git©?n-e&&9 iiso, 
tt^©[6]^«±ieftT-$>-5o ltzw-dt. nj^mmvo 

u t tt*a$nfc»ifS«EEV i n ckO^SStS^RT© 
Vo u t =V i n- 9 i XR 
so (iXR) ©9ffif^tfi^«EET**. 
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[0057] ffiowBEfflx-^ca^K^^Tfc, ±m 

(DmmzmVT, 5fe*©7-f <y^+2 <n-l>, -2<n-l) 

n£4"'i>£:LT, 1 ©Pg^ D (ixR) CD«mT*- 3 2 
~+ 3 1 ©$SHl*|T6 AWimz^SM&^Vro Z.ttfl? 

[0 0 5 8] _hfBHSfflT*-*<!:LT2©fct 

fc»rt"«»Ett©** (»*) 2ln-l)i$x-f7f+2 
(n-1), -2 (n-Ds^UTM^ftltS^i^-c^s. L- 
/F»fgtt*^'J-5 3fcaE*anfcr»IE« 

[0 0 5 9] ZLCDct^tC, ±tB^SfSt£/ ; t l J-5 3 K 

2 (n-1), -2(n-l)$*>/t7f5^tl:ioT, A 

^CDHS^Sin^TR 0 ~R 7 

efc^lc, i£ B a H i»m^flffi©!8tt£> jg#i§5t^R0~R 
7 K < MiEffi € «f 'L> t L T±f BDHfiffl 5* - * K So* 

[0 0 6 0 ] ^FW^tt^^E'J — 5 3KE1»Sn* 

3 £gE1tsn5r*iIEffl©Pi&x— £©— SIMs 

f-^2 2 0, feitXWSEx— ^^6*4. 0 8fflfei 

2 0(i. r«IEiSSllIg&5 4{CtB^$n^«IE^cDl®P 

[0 0 6 1 ] El 9 £Hm£Z|MBER£[Iltt 5 2 WStri^ 
«Jt©»«-a»»C*^TftSStlfcr*tiE»tt2 1 0 0 

9 ©K^CDr : fflIE#tt2 1 013. IH*t-?!!i ! 2 3H 
(1 6£ft) T, KWa*x-^*U OH (1 6Jt&) 
T&S. I^T, £©115737*— ^©1/^2: 2 3 Hfr£> 
2 5H{CffliE-r4«^^#A4. 

[0 0 6 2] *1\ H 8 tC^-T «k 5 fc, fctA««]E^ 

2 Sflr-^tLT. r+ l (2it&: 

0 0 0 0 0 1) £¥#>&*rtLT£<. HttHcLT, 6 k' 



(8) 

KttJSTST (00H*?,3FH) (D-zn-Ztl 

[0 0 6 3] ^©ftittfflatt. a-tf#fl.«tt«i8«© 
t * ti tf , * **S8 & m mitt z> tt a nmmftm 

io [0 0 6 4] IH 9 \Z. BSIC^Lfci^&W^tt/t 

u-5 3\z&thisnttm&7 : -?\z&-j^T. tfj^x- 

^£^SLfc«©r«IE1#t£2 2 0 Sr^T. C©?F»^ 
ft** 'J -5 3ilT(l «z!g^«WUTfc-«fBtSb 

TP, EEPROM. FeRAM (^ilft/t'J-) 

[0 0 6 5] <Sg2^S&0iJ>EI 1 OfC. C©f5W©«W 
g*SP«ffif£±lElg§£ffll>^7-7 K5KA©fg2^l 

20 tt©[6]±^BMiLx, * (R) , » (G) . # (B) 

[0066] ia i ©is i nmm-cit. m 1 ooiiw^s 

S*P«EE564IhI!&5 2 ZWLrtT^tcW. - ©?§ 2 SHS£#J 
T'te. 01 OlC^f ASIC, 3-3©B«l*^IJ|l*E» 
£|h1S& (RJB 5 2 - 1 . Gffl'5 2- 2. Bffl52-3) 

tc, &mmit7*&mni£5££.®®<»ftmz*n*nm® 

IzmiTb&^tf, 100WStt^t'J-5 3 0M 
so tttT, dttKR, G, B-r^TWfeJCO^TWSBSE'x 
- * S fett T 4 <fc 5 1 ' L T fc ± l» . 
[0 0 6 7] H 1 0 JC^Ufc->7 h U-vX^IUBS 

3 2§Oi©MS$S, HlC^UfcSBl*«g«tPI 

^***)£^^IhISS ( 5 2 - 1 , 52-2, 52-3) 
fC<fct>, ^ft^tlce 4®0©Sip*ffi^*DAa>A*- 

a ^j^c kh tc «t * H0s^ & t % z. t *^*t * -a . 

[0 0 6 8] fife. ^Fff^tt^^'J-5 3tt, WtBUit 
ct^fCV-X K^-f A'tdrtJfS-rS'S^©^ 7-7. h*5 

-f ;m^©«*IKIij^©=i> hD-7 s^tciSttTfcJ: 

S^c. 7-7 K5-f A*CTtfc^»*tt/ 
^EU-«r«»tfc«^. «^Si©iIl*lTWlfttO 
A*7 l 7* aSOfe*©PgWA7) *<*oT 

%>*n«E**BiiiiT»o, #trAias©s^sstc*3^T 

50 
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CO 0 6 9] <SB3HJ6W>±iailJfi«Ttt. rMIE© 
:TB, »W«^Sip«ffi»£lHltt5 2£tt£fc0. V 

-X H7-f Al 0 1 rtK^tt^tifc r^^^'Jj tcte 

2O*«0r*liEW»liI»5 4SPl»-r*»^ 

[o o 7 o] m 1 9 (c, d<o3Ew«o^3^jfiw©jacsa 

^gglO#tfi!c-7*n-y^lII£*-r. 

«SWH0 3. V-XK7-fA*10 

i, y-bh*7-rm o 2, n>hn— 5 1 0 5££ii 

a>hD-5105tLm MPU (V-f£D 

Ul 0 5*i, ftflfMBCffiiS-rs. 
[0071] iKA/t^H 0 3 «. m*coy-xaiSfc 

«#fanB3il©TFT (*«h5>S?;**) 
SW-rSfStS/l^-Cfe*. fcii, FiTTtt*¥*|6ll 
>©H5H©E?lJ£ tffcU Sjg^(6] 1 > 

(DWrnomFIZ % tftrTS. IITH m=10 2 
8XRGB, n = 9 0 0-T&0, &M%\ZiS\,*T3& 0 Pg 
P~?g6 3P£f3©6 4Pgfl (6 h)-«5»W3l^Sff 
fc 3 *fr»C»i. R (#) , G (») . B 

Z>b<DffZ>o Lfc#oT> ftfrfcttRGB ©£■**« 

^-nt'nm/ 3 HiS-a * nt H § Z. t \Z fc z> „ 

[0 0 7 2] SKUA^H 0 3 \Zi$. V-X h'7-T/U 
0 l*«fc^y-h H^-fA'l 0 23&««lttSnT*D, V 
-7. h*7-f Al 0 143j:^y-h h*7-f A* l 0 2«3> 
(MPU) 1 0 5 {Ct£^£ttT^3. V-XF 
A*l 0 ltt, itLT> ±SleIg§gBl 2 0, Affi^J 

@Ki2i, Etisisi&asi 22, u 1 1 

[0 0 7 3] s^^tu noit #^$ij(s$n^c^ 

*¥#l*]MBifcxaa:£|6]Nia&#©«^7 f -:5'£ 
*iTt5J:3il«*nTH5. Sf^tU 1 1 OlCf& 

4 £©»£, B19l;:ttB* 

UTV»&l»J&t, *— JH^^U 3 4omRt)U<««S 
fcttOeA** y^SrfStt, S^^'J 1 1 OA^fflr 



(9) 

/<? 

So ^Wr-«IEiiSffly-^D2tc<D^agbT 

[0074] i i oaa«H:nt>A:ir^. 7 

^'r/a^t'J, OTP, EE PROM. FeRAMf 

Sftsnsf^, ai^/^EU ti/TROMWiisco/^u 

£ffltATfc<k^. S^^&UllOte. V-7.H 

10 0 1 <D^\znm\^x%^<. ifc^wtiLx 

[0 0 7 5] V-XFKA'l 0 1 ©J1j2[h]S§S1$ 1 2 2 
«, 37>Kr3-^l 1 1, X7N*UXf3-y 
7At3-^) 112, £«fctfY7 ^ (D 

■y-yn-rSO ii3^m. y-xh*7-f 

/t©±gB!&ffi '1 2 0«, JBlSUfiWoHlK^bfclel 

-y^ \zmtttfe u y-^5-y?iHis§3 1 , mm 

*3K«qMtJEE3S£l§IB& 5 2 (6Ha, SiMftE3e£®B&£ 
»-f) , ->7hUy^^3 2i, tJ->7'U >if^=E<) 3 
20 3. JH^^E'J 3 4, WOH/7&®& 3 5 , D/ 
A3>A*-*|eH»3 6, £<fctfffi7J[e]?&3 7 £^A/T*t^ 

[0 0 7 6] £©±g|El8&gPl 2 OtCti. MPU 1 0 5 

^lt, iss/^;n o 3©jas(cg^$n-5^y 

i^\ -y->yu >y^ ; euiHi?§3 3icj;cT-y->yj> 
y$n. *-;n«/tu@iS3 4©*fjs-r-&ak:ai*$ 

[0 0 7 7] Jh-M'^t'J 3 4tt, ilA^^ 

i o 3(c*3tt^#ff(c-^sn«^i~mmroiii*. 
*-;h-*^^e U 3 4trA^$nfcS^y-^tt. 

^ATJ^n^^TtC^-^F^^E'J 3 4A^ttS*$n-5 

«*y-^«a«$n-5„ 3 4^e>tu* 

!^3 6tCA^^n^>o 

[0 0 7 8] S^*EE5!*[hI8& 5 2 Kte. JJAH i@* 
tC##-r^#*BH©«^«JEE 1 :fc<fcUC«/httEEE 2 *t 

5 2 tt, ftAtt/EE 1 tft/jN«EE 2 i<DttfeS$rl*|^ 
TTj-ffiT-S^ttCiO. 6 4Pgfiai^©*§^ 6 411 
©*W*^*flES56*U. D/An>A'-5-(Elg§3 6 
K*tbTtt}7J-f 3. D/A3>A*-^[h1S&3 6T«, b 

50 ffl*BES±E6 4aS©PS««^ffl*ffi©«fA^H*^ 
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[0 0 7 9] tti2>®s&3 7\*mW}®m&mfr*>ts.z&'( 

>¥-?>X&mWT°$>r). iti7jlll!&3 7frt>m£krt* 
D/A3>A*— *lsH»3 6Taj?$nfcB9ia*ffl«ffi 
©1HSB, oSO izK¥pg$$Pe ! Mtft£ft, &©*¥P] 

[0 0 8 0] — 15, f— V H7<A10 2«, h U 
-/X^IH, l/^l/y7i-l 15, iS^tffflamB 1 
16^W5. y-hK7-fA10 2tt, ->7M/ 
y*X? 1 14CMPU1 0 5*^*^F|WIfflm^Hfej;^ 

ibTSfil^fflfl^V^v? h l/yXi' 1 1 4|^(D^S 

[0 0 8 1 ] i/y hUi?Xi? 1 1 4cD«-g:^e)CDttS73 

M*#*t*T f Toy- h tmpT**iffi*r* 
t, tbTJiHissi i 6*»e>»ta^*;n o 3cDfgi~ff§ n 

;H 0 3©#Hlg©TFT<Dy— N©:*>/:t:7£$fJffll 
[0 0 8 2] ^n(Cj;0, tSf^T'IS?$n/:l*0 

y-hiiSKy-hA<«atsnT^*TFT*«*>sn 

«3n4ttT, t>$n5TFTStt5I^I* 
fia*I^K»»r-5. ii&Sfa^KcfcOSflSftTTFT 

[0 0 8 3] MPU 1 0 5tt, 7-7. HJ-fAl 0 1 \Z 

x-*Di*J:tflMlflrec S0fP«*Ctt, 
MPU10 5*?., AtBTJlHlBSl 2 1 Sr^-LT. 3V> 
Hr3-yi 1 1 fc-5A&ft*flWZ?»0. 0U*tf2ii 
n t*-7 h©<fc Sftx-^etfifKSftSfcWT&S. a 

•?>F?3-yiiiTtt, £©«wi^c*#wt* 

&l:X7HI/Xf3-yi 1 2, Y7 HU7f 3-^1 

i sjciDS^^^u 1 1 o©ms©7 Kw^*»aws 

ft, i£7h*U*©x-*#&*tB3ftft9, #&A£>ft 



(10) 

18 

[0 0 8 4] Affi7J08Sl 2 111, MPU 1 0 5 <h©-f 
> * - 7 x <i 7s *5 «t U A tli 7J A* y 7 7 t V X mffi. t & . 

mpu i o 5iwmm^c\z£io. n^^u 1 1 oic 

[0 0 8 5] OTl:, iOffiWO»3HJ6WOV-^h* 

7-rn i o i ©3Eg@g§gB i 2 o <Dmmz-z>^xmmt 

io 5. h'BSKte, MPU 1 0 5^e>jt^>ftT<-5 

«^x-*.D 1 H&I$liMtS6k'7 h©«£#b 

"r-^^v^m^Z 1 (CT— B.7y^£ft£. 
— 7j, y7M/-/X^3 2H, MPU10 5*e»X^- 
h/Vl/7tf S?:y7 K Tftft*»teiMT*, Z.CDX? 
-h/i;U7.A7J«^S«, MPU 1 0 5©SS^6Ul7J 
3ft, 0^Lft(^V-X K^-fAl 0 KDi'ay^mn 
tC<toT->-7 h£ft-5. Cffly7hl/yX^32l:Ty 

-1-A1 0 l*«8fi8«8«3ftTH5itnH 8 SB 
20 Ci8V-7, F^-f A©v7 3 2fc*Tll^ 

gj@t£ft£<, 

[0 0 8 6] YVi?7s9 3 2^£>tB7J[ElS§3 7 *T? 
®=g--7*P y £ j&HA*;i/ 10 3 ©S 1 ~^mCDm* 
©V-7.«^ir*tfSL-Tm 1 ~^mCDm©tftoT^ 
*. u(D-/7 hkyX^3 2 ©aR*»S©ai*fc:EIWb 
T. x-^5y^lHl8S3 1 tC^y^SftT^ftS^x- 
?D1*S, -tJ->yj>^^ ; EU 3 3 0j«j6t5Si:-l 
fi2H$ft££: tfcfC, #©*— JPF^U 3 4©*fj£T 
*gtcm7J^ft*. 
so [0 0 8 7] *-;H^/tU3 4H 1 *¥H»l»ilflJ© 
mi0S^f-^D 1 *<+>-> >£f.*^'J 3 3fr«E>A 
7j£ft££, MPU 1 0 5^£©*¥l5|$ft^H 
^m^ifclO. ) CiO, U->7 P 'J V^^'J 3 3fr 
Zm^T-fD 1 yK<DUs<)l><7i?m2&3 
5tC|±J^-r*. fLT, JH^^EU 3 4«, &©* 
^ISIfflff^H^ATJ^ft-SST^roa^x-^D 1 
^T* = 

[0088] MPU105U, i ^m^snmzm^ 

7-^Dl Srx-^^-y^IHISSS 1 K*tLTl*D iIL2t 

40 *„ cfttcjc'o, msk/tz-fri o 3\zmsTmmmizm 
^x-^d i c^i;fc«EE*«#*ji*ft, m^^jh 

0 3fC43tt-5^S^#j$8£ft£. Sfc, MPU10 
5^. fMfpm^tCKckD, a^^^r'J 1 1 OA^ffli^I 
fflx-*D2<7D5?*a}L£Jg^-r£«t, I^Sfflx-^ 

(D2) r^^tu 1 1 oa»6tt*tBsn. 

/E^^(Hl?§5 2(CA73^ft*o 

[0 0 8 9] a^mm^*ESS5 2ic«. f&j««^cic 

(D2) A<A*Sft, SBll8»«tia|«ifc*, ^, #6 

so ' fflwsfiaeftmEEm^ssTcwu. 6 4iio©s*«ffi 
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CO 0 9 0 ] D/A^miH]S&3 6tt, F * t "J 3 

4«tox*sn*ou^;u->7^iHigS3 5(cx^m$n 

;W *. **P«E£584EI»5 2*6#*.6n*6 4il0 

SS3 7 tCffi^f^. m^lHlSS3 7«« 6 4 l/^jKDTt, 
□ ^fi^£ii*SU «fi/t*JH 0 3^^S*mffii: 

[0 0 9 1 ] 02 OiC. £©5fi9J©?63£gi6fl|©£lMI 
BE»4EI»5 2 0«|j6^0yi'Hfe»"r. SB l *iS0J© 
0 3-CI1 WjE«***IAL!fcTi«6tt* i EU'-5 3* 
SWEE9K±I9M5 2 teRWXHfc**. ^3|IS£«SJT 
tt. W^€U-5 3©ftfrOK, 1 2 

OO^tCS^^^EU 1 1 OfcttttS. fl/TuOSi^ 

1 1 oicteii$tifeiasfflx-^D2^^ttss 

n. S*PH/£5g£[H]S§ 5 2©&r*ftIEP?SlHlS§5 2 £-5 

[0 0 9 2 ] Mf-^D2H £$«EE& 

±0885 2 1^©;*^ UiC@5£lfttCfett£:n&©Tte& 
<, £9tt£ft£l5l& 5 2 ©WfflSS^tU 1101: 

^D2^a*^t'j 1 1 oic^JMBitLT**, wmm 

fCCiO. St^tH-T'<#P^ffl7 :; -^D2©S«S:y 
[0 0 9 3] 0 2 0(C^LfcS**ffi^^llISS5 2 

^t, 2o©tffAA*?vo, V64, 

»5 4S*-r*^t#©l3!S«J*tt, Sl'S9tfl(DB3 
£HttT»S. r«IEiiSlH]SS5 4©(@1S§«^. 

04, 0 5i5 < J;U:0 6 fc*£U SB 1 £S£ 

am*, ^ffsstt^u-s 3tctBti$nfepSfflx- 

^tl^T, 06tC^LfcX-f •y5 1 ©*>/'^-7©]ffl 
Slt^fc^ IB 3 *J£{fiJT-«\ ^/t'J 1 1 OfrS 
■^•^.e.n^i^Sfflx-^ (D2) l;l^T0 6!;^L 

7fo*>/*7««i6t« (0 2 1 mm) . 
[0094] d©«t5tc s^^^u i i oti&iwsn 

fcilfflf-? (D2) CJSDT, 

2(n-l), -2 (n-l)^^>/^-7-r^Clt(CctoT> A 

fc, 2ffl^©ISSfflx-^<&fB1t$-^T43#, 

-?D2*iiii)Vffim$:®QW7iZ>z.t\zj:K>, 2mm 

[0 0 9 5] £(DH»fcffitt* ; fR0~R7C£rJ<r' 



(11) 

20 

ItjEffliCiiffl-r^^ttCioT^ 02 2 K^-fJ^tC, 
*fte»m*«ffi©»tt4:bT, jfi^^^R0~R7g 
fttcSo*<*iSIEffi W>v»ttrD *«M>fcb 
T. ±fBf|gfflx-^lCJ:^Tl)SB£nfc±T2t?©# 

©#>Tg«M$tt (rl, r2) *»-Sdi:**T?**. 

[0 0 9 6] W^H2 3(3^bfc=k5^H>y hSfe 
igS)^T«. 1 AflKiiHT* f^7^ >© 

■6. d©*-&©^*^ ; e , J 1 1 0©Sfc*tiiU©ft!IIW:, 
MPU10 5*6i». ^*m^{C|5lWbfc^D#Am 
^Sr^^^EU 1 1 Olcm^bTfc&l^. abSWi, 3 

Sfi^in 1 ~n 1+ J j-wiot m±5C. '© 
**U«*k:j£iE{3^ili#^£WKx-*#^ (r l 
ffl> T2fflf) SrfBttUTfcii. MPU105*^®a 
If^C^fa-KU X7F^f3-y, Y7HV 
Xra-^LTi^/t'J 1 1 0£HPLT=b& 

20 

[o o 9 7 ] ^Ac, 1 1 o izm^ntzmm 

Ul 0 S&^b-nMMftA&ftScfcSKrf*. 

[0 0 9 8] 02 3t~. 02 2(C^Lfc20©^f>T^ 
rl, r 2 v»T«ft«» bfc«^©iS*tt» 
©!^0£^-to 02 3©#£T@«> lOfflifKv 

30 "-" tt, EPftn£ft5m^mffi©SttS:5SLT^5. 0 
. 2 3{'*3V^T. ^*©4'S>©fT©^«> SirC^RO 
~R 7IC«o'<tSlEfit^ + ^tbfe^>V^^14r 1 

[0099] z.z\T'it, y-bm^^ot^ntam 

j£LT£D> ±T2 0©y-hfS^7'f>Jr^TSff 
©*^ttr2©ilii35$nTH5. tctcL\ ftfer 2 
40 ©1I(J, 02 3©20©frfClS^$nS ! b©T«^ 

[0 10 0] 12 3(1 F y F SGIEi!)*S;©f8c^g^ . 

024IC, Ilt5 7l/-A (n7V-Atn+17U 
-A) IC*3ttSiS^^li©^t*^L.fet>©S:^-r*^ 

B*Hy F©ffitt#5teLTHS. JW±©cfc3lc. It? 
so 071/-M^C*^T, 7- 7-1 ft z 
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[0 10 1] 02 3« 024TB, 2 
P (rl, r 2) £ffl<^fcfr\ 3«££LL©:*f>v£ 

pJtllt&O, ^ffi/l^-JKO^— ffc#0 

n*©T?, «*£«fc*e£fb©*iEa*pJtB£fc*. 02 

5tc, 3S«o*>^«SI«ptt (r l, r2, r3) & 

BJ0£^-T. £ ii^t'J 1 1 0 1:, 
vSESMftt (rl, r2, t3) »cj*j4S"r*3aS©«l 

[0102] :©3o0^>^Mtt (rl, r 2, 
r3) ©«aK»ai*«ffi<0— ^16«Sr. 02 8tC* 
-T. ^-M^7-f>^(:. -€-©y-H3t*©^K 

-^D2^/tU 1 1 0*»6R*mbT, 
^£@S&5 2 -CDi^Sffl^-^D 2fc2£^T 

4©X-fyf6«0S>intfJ:l». El 2 5 «, ^ffegB© 
fT&Wttr 1 CiSil^l, ■eoWfflOfTSWfttr 2 

[0 10 3] £©fTfc£©HS»£aUB-r£jW4. 0 2 
5K^L£fc©l::[g.5 ! b©T«&<, fiJffl#©JI£&B 

[0 10 4] £©£ 5 0 2 6 tC^T<t 5 

12 6(1 ±*tT*«fT{C^^T(D^>v^ 
2 6T"«. ±SK©tTtCOV:>T0 2 8©#> x^»!fttt7 
3£ffli>Ti>-5. ■tty?m&&&r 2, r3 

aOO«»*ffi*»oTl»***, £*><=>©ttffi£ffll^3 
■5. 

[0 10 5] fc<h*.tf, 0 2 6©»£«, 

Wtr2fcJ:^r3i:b, 
0 2 8©«rttr 1 ©Tfflfc*Ufc«Efii£f«Jfli'rntf<fc 



(12) 
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»ft**j£:<*:5«fc5t:WlE-r*Clt* 1 Tf#4. 
[0106] 02 7 t, m2 6 (DmmViWZttLT&Wi 

•?z>yu— Aizmir^mm^omt^mmm^-iro 

Z\Z\~V\Z< n7U-AfflftB*H7M:J*l/T, n+1 
7 U-ATtt«tt**E<ELj&«ffi&<BJiJllSft. $ <b \Z± 
«tT»offfc^>t»TattS^>v3E«Mftt (r 2. r 

3) ^MbT^?>„ 02 7 <fc5{C#>V*itIE© 
Il^ttltf, RGB©eA5>X*<t**U, lib! 

[0 10 7] 1212 9, 03 OtC, 5aS©#>Tg«l«f 
tt (rl~r5) £fflV>Tr*itIE©iSg£Lfc«£-©— 
^JfitH©IB*!K«©»MH**'r. 03 1k:. :©5i 

•20 *>vaE*»14r 2 tr3*» T»©2fTfctJViT^f> 
I3 0TI1 n+17l/-AC^^T, ±^©2ff<h, 

[0 10 8] u<Di^i:. #>v&iM#fl:<D«*S©S£ 
'Jf-*>U S^iC, EPiDiE4Re3ti3 0lC^T£5 

»AfcWSE-T*Ci:A«1f#-6. 01O©ck?(C, 
so R G B -Zft^tazttfc UfcHM|&*£ JP*EE36£IhII& 5 
2**A, &»Wa*S*«ffifB£IIII&.5 2|*3®TlftIE 
H3M5 4^/ ; E'J 1 1 0A»6»*-ffibfcS->«r© 
M fiffl x - ^ D 2 (C <fc D r «IE© M fi £ ff 5 «t 5 tc f n 

tf, RGB*fi»JK«ST*ctcnnA.T, asKjitt 
&7«IE£SlglT£3. 

[0109] <f&4mmm>z<Dmmm-e\-i. &wmiz 

40 [0 110] EATfc^f SMUJSWcfcl^T, 03 2 CD 

a^^^u 1 1 o*<3Bie*»»cffisu, ss^tu 1 
3 7 atfB 2 ietigB(rffi^ u -t ^nus i 3 o tflmiR 

fflzmmfZo 03 4©IEffi14Pgiamffif8£lHl& 

5 6 ififn i «je5s^*c. 034 (DfkMtmmmm^.*. 

@8S 5 7 *»jB 2 0 3 5 ©gtfE#fiJHJ?& 5 

2 a *«» 1 MfiffiC. 0 3 5 ©JgJn#»JlH]8S 5 2 b#t« 

2 i^sas iz^n^nm m r . 

[0 1 1 1] 03 2 (C, ^OS6WOj(S4^J6W©jSft* 
^811©lJS^n7i'i^^t. 019lr^Lfc^3 
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(a) -feU^HIi&l 3 0 

(b) SS^t'J 13 7tj62f3-H«132 

(c) fs^Vcqm (ttfaSffi^EE) 

(d) HiWci (MPU 1 0 5*>6Affi*IHKl 3 
30 

(e) #Bg*flEVH, VL (MPU^e»***JEb^*@ 
K5 2^) 

(f) ittsefflii^REv (Mpua^-ti^^mgs 

1 3 0'^) io 

(g) mmm^-^D3 (ass^u i 3 7 

J£^^@SS 5 2^) 

3S4HJ60IJTH:. ^3*i6gfi»|taS^D 
At^-FUJSS (JBlxa-Kttl 3 1 . |2f3-F 
351 3 2) 2o©8i/tU (110, 13 

7) Sl'Ct3l>TB«iT4. ^-(DffiW^fiS; 

[0 112] £©5SW©Mtft*3SS«ltt, 
1 0 3. V-X h*7-f A*l 0 1, ir'-b H5-f/tl 0 
2, a> hn — 7 1 0 5 a> hn — 5 1 0 20 

5£L-T«;, MPU (7^i?pyDt7^-7M £ 

[0113] <^ B B B A°^;Ko^>?s^ B n^;n 0 3 

m*C3V-XffiSl5«t^n*oy— h*ffi^^S 

^tt«7K¥*^ 1 9-r >©h*©e#I£ rfTj t 

5. ;:T11 m=1 0 2 8 XRGB, n=9 0 0fj, 30 
0, #a*Kl*^TtS0»P~JB6'3|!iWO6 4«W 

«. r (*) , g (!») , b (#) *n-ens*«-ra 

T. S-fTttiRGBCO^H^-^-n^nnii^SnT 

[0114] ^a/t^.;n 0 3i:it v-a K7-f;n 

0 l^itf^-b F7-fAl 0 2*<»ttS*lT*D. V 

'-xHH/ti 0 1 * £zfy— HK7-T/no2an> 

hD-7 (MPU) 1 0 5(rSi^3nT^§. 40 
< V-^ H A'©M> V-7 H 7^f A* 1 0 1(1 ± 

giu&gBi 2 o&&vmm®t&Bi 2 2 tfrztzv. m 
2 2«. asir^-KtKi 3 1, ^gigi/ 

^'J 1 1 0, ^xS-KIBl 3 2, $2g^^tU 1 
3 7ti»6iJ«Sft5. »1t3-H»13 1 

(4, AtBTJlHlS&l 2 1, 3V>hr3-^l 11, XT' 
HWt3-^112, Y7h'UXT3-yil3i^ 
6ttt), SS 2^3-1^1 3 2tt, AttJTJHS&l 3 3, 
37>Ff3-i' , 13 4, X7K^f3-yi3 5, 
Y7 3 6 so 
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[0 115] ^t^'J 110, 13 7B, fHcfWISS 
tUct^\ *¥77(n|Mia^X^a73|n]NjB^7>©^^x 
-^S»«T*4J:5i«3nTli5. «S**'J 1 1 

o, i3 7tc«. s e>t;-€-n-?nrMiEx— 2, d 
3>b«nflsn5. z<DrffiiEmmm7"-?D 2, 
D3tcasbTi2«-r^o 

[0 116] S^^tU 110, 13 7ttlittF»lb& 
t^jj*, 777ya^i'J, OTP, E E P ROM, Fe 

RAM? mmnfcx^v) ©-gfE«L;t«iE5-'-^ 
a nx %>««rr .* * u -*> s« 

fflf-^D2, D3B, i^StdeUT##*^-5Cli:^ 
Tf5. Jfc. S^t'JllO, 13 7H, 7-XF 
y-( A*l 0 1 ©«1'CrtilbT%>«t<, $fc^tttt£LT 

[0 117] B3 2TIJ. ^t'JUO, 137i 
Ltd »J*fca&3*^U <fcUT*jSLfc%>©*jSL 
Tt^-2>/^\ ^3 3 IC^-TiptC, Ifammz 1 Offl^t'J 
Srffl^T, cinSrM^SiJbTa^^^'J 1 1 OiSitf 
1 3 7ibTffl^Tfc t tK 5*3- h*» (1 

3 1, 13 2) ^l^lCJtftT, fWSPfi^CiScfctfC 
llCjfcfrbT, 1 OOSi^tU 1 1 O^Bilfflf-^ 

(D2, D3) SM^mTJ^ 

[0 118] d©B4SU£0t|©V-7. H^-fni 0 1CD 

&mm-e&z&, mmni£%±®8&s 2^e.tts^an-s 

l@SS*^ffl«ffi«, ±Ui7?m&l 3 0^1TD/A 

fc, MPU 1 0 5fr£ffi#$ttfcf&HW{§-(tCttra iaiass 
gBftCDAfflTJHSSl 2 ^Offfllfllfi^ 

ctio. ****y 1 1 ofr^fflmm^-fD 2tm 

*HiSn, iSSffl5 : -^D2«, »ip*EE^^ls]SS5 2 
©iEffittPgiimffi^^HSg 5 6 0«fit»iiJIlIBS5 2 a \Z 
A77£n$ (03 4, 0 3 5#Bg) . -77. MPU 1 0 

5^&iii*snfciwii«^c in, Am*ia»i 331c 

#7<_ eCSIfllf C lCiOS^^^U 13 7^ 

6liSffl5 i -^D 3^^m$n, iHSffl 5^-^0 3 

tt, £**ffi«£l§I!&5 2iDft«ttKH«ffifS£lHl!&5 
7 WSta^fJIsISS 5 2 blTAASn* (0 3 4, 03 5 

mm) . 

[0 119] <S«P«JE^^08S©«|fiK>0 3 4£J;Z>* 

5 7tiJ»5i«sn. •tn-fnross^iBitt (5 6, 5 

7) »J. A7777>7 J (5 5 a, 5 5b) t, jgjrift- 
(5 2 a, 5 2 b).£fr£«tfi£Sn5. ft 
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u z.ons.xtim^z. tnfnMPu i o 5 *>■=>© 

#HB*EEVH, VL*«A*Sn5. dO#!H«EEVH, 
VLB, H^b^^gB©^Sffitb«iS*^MPU 1 0 
5^^bT«IS^n-5fe©T'«.0, ?S3 3liS0iJ©0 2 0 

[0 12 0] ZE&&PgMtt£E%±lsI&5 611 IE«§tt© 

©B«**ffl©7^-P^*£E ( + Vo~ + V63) 
S-tt-6. ft«te»H«ffi$6£lHl»5 7tt, ft®te©3t*fc 
«ttfc*h6U ,«tt-»JlfiIS&5 2 btCckD. 
«**ffl©7^-n^«JE (-V 0 ~-V 63 ) 

[0121] IEffittfiiJ©S*n;^fiJ[lISS5 2 all 

ifRP0~RP7, ^>-7»jEWSlHlK5 4j3J:tf7 

##JIhI8&5 2 atC&l^T, MPU 1 0 Sfr£>*3-Z.e>fttz 

Sdws^cicto.a^^^'j 1 1 o.*6R*iasnfti 

fcTiEStt©»P*^ffl©7^-n^*flE (+V 0 ~ + V 6 

3) awdssna. 

[0 12 2] Sfc, A1ittffliJ©Stn^»JlHl8§ 5 2 btt. 
BI«K. fiiS*^RN0~RN7, .jJy?mjEfflm®3& 
5 4*itf7tn^ yf S B t*>5iricSn5. HI 
«£. IHitt«iOfitt»t!l@*5 2blC*t»T, MPU 

i o 5#>e#*.&nfcMfiflrec i kj: 0***^1) 1 

3 7A»6jK*a*nfc»ISEfflx-^D3Ca^T, # 
#>-?«IED3S[Hlg&5 4KT, ft®tt©l®^**ffl©7 

i-n^*ffi (-V 0 V 63 ) *«»|SESn*. 

[0 12 3] 0 3 5fc*^T, SftSH^RP 0~RP 7 
©55. RP OtC&tt-S— ^©S»E^{Ctt«±{4«ffiA 

*n7SJaB7>r) 5 5a(Diii*«Sn, JgtfCR 
PO©i«liRPl«$n§. Jgtix^RP.l ~R 

P7©-en-enn «^*©gstJS^K^Jtc«M^n 
Tissnrni. gstRP i iz-D^xmmt 

till 1 S^WjgtrL^TRP 1 - 1 , RP1-2, 

R P 1 - 1 5 t>mm&Wi2tl£fc£ UTSJriR P 1 **« 
SJSnt^5.- Jft, ffi©ffitaRP 2~RP 7{CO^T 

tt 1 6 ^■(D^.tnm^mnmm^ nxm,ifiR p 2 ~r p 

n, fifcxR P 7 (C&ttSJtlftR P 6 ©ftttj^t ttfi»« 
©SS^tCH T -Tuif 7,^ y^SAS«5A/1?«Tffi«£E 
A^SfV L flfcA 7777>/. : x 

[0 1 2 4] JgtaSt^RN 0~RN 7©-5*>> RN01C 
^£-#©&^£KteftTtemflEA^TV L ICtttt 
3nti««ffl7>^5 5 b©HJAiJ»««Sn. JSiftRN 
0©i«HRNl^lSn5. ®tr[^^RNl~RN 



(14) 
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ijissntni. maii stixRN 1 no^TUiwrn 

fcf, 1. 5*©fita^RN 1 - 1 , RN1-2, R 

N 1 - 1 5 «ta*Hfttt3il£*& LTjginR N 1 1fi®&L 
£ftTH£. Sfe, ffi©fitn:RN2*^RN7lc:o^T 
HI 6*©fitt*^*<ifiW«l«SnT«jEn:RN2~RN 
7««i)S3nTV»5. RN7fflK«RN6«3 
n, -tUT»*tRN7JC*it5fiftRN6©»«jSittt 

f-y7:tn7Iii|g7>^) 5 5 a©ttJ2j***l*Sn 

So ^©j;3tc, smujs^ith «e*©^**a* 

m/£|g^lHlS§© J: 3 K, 9*©»FMWm£EA** ; fV0 

[0 12 5] I±fi«EA*STVHtiTfii 
EA*3fVLi(Cii$nfcn7777>'/5 5 a, 
5 5b (^;U^-> 5 7*P7^tiiS7>>'°) CfcoT, 
Sta^»JlElS§ ( 5 2 a , 5 2 b) ©JiiaffiS <fc 0 i€ < f 

[0126] MPU10 5j&ve.ffl2»£ftfcffitt 

Sfefflfl^REVil 0 3 5 SC^T J: 5 fc, 
3E0ES5 2 ©Sfet^tiJlElSS (5 2 a, 5 2 b) © + ©7 
tni/7-f (SA, SB) \Z5-^t>tL, ^©{f^-R 
EVfc«fcr). t*-6e>*»-*©JStt»«ia» (5 2 a, 5 
2 b) fctjSUf, i^REV 

# "H" ©£#, 7tny7-f7fS.A#ON (BBtt 
H) , 7^7fSB**OFF (BMfctl) <hftD> ffita# 

30 #jibib5 2 a**a*?an. iE*ft©»»ia*ffl7^-D^ 

«JEE ( + Vo~ + Vg3) anH#3*lS. j^tCfl^REV 
d< "L" ©(t#, 7tPy7-f7fSA^OFF (ffltt 
IB) , 7-f7fSBWN (Httffi) t^OS^fiJO 
K5 2b*«IRSn4. :®I^REV(1 7^P^7, 
^v=5- (SA, SB) ©y-Mc#A6n*y-h'v© 

iiin*EE*< "h" <Dt$7>i y?t>mmvtm mvtm 
[0127] ^uzfm&om^-kupfm&i 3 

0 tt, 0 3 4 tC^-T J: 5 (CjE@ttPiii*EE^±[HlS& 5 6 

©-fcl/^^IlIKl 3 0 a t&m&m<D±U??®&l 3 
0 b &±.U2?m& (1 3 0 a, 13 0b) 

tt, «BEf8£lH)S§ (5 6, 5 7) *»6tB*Sn*'&7'± 

p^«i£ (v 0 ~v 63 ) t»*-r4«t5fc»^6nfca 

fcffl©7^-P^7 l -f (5 8, 5 9) fcctD^fiJc^n 
•5. 3 0 affl§7tn^ -y^5 8 

tt, JE@14©fiin;»fiJ(H]S§ 5 2 a*>&07tn^«E 

(+v 0 ~+v 63 ) ©ajA^fc^wngi^n, -t 

l^^^lHSSl 3 0 b©&7^-P^X-f y^b 9 ftH 
so ttOfifit^tdllK 5 2 b*»607tn^«E (-Vq~ 
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-v 63 ) ©mass^K-tn-ens&ttsn*. &7-fvy 

7,^v^ (5 8, 5 9) «. M&fc&mtmREV\Z£ 

ooN/oFF*«»Rgn. &7i-a{f*m (v 0 ~v 

64) <DDA3>rt-?®&3 6^<Diiill<Dm$kiimW2 

[0 12 8] 1tiiA.it. g§REV*t'"H" -fe 
U^37imS& 1 3 0 afflTtai'X'f -y^5 8#a*?3 
tU jE«tt©7:J-D4rttEE (+V 0 ~ + V 63 ) ^m^^S 

ifREV^ "L" Ott, J tU{/#®& 
1 3 0 bCTta^y^S 9rt*a«$ft, ^ffitt© io 

7^-n//*n (-vo- — v 63 ) jwaasn*. 

[0 12 9] ^>V«IEi9SlHlSS5 4 0|§IKfrlftjE£ 

^C"3t>Ttt, Sll*SS0iJ©0 4, 0 5i5j;O:0 6 
1£T*&D. ?*§4|!fi£0ijT"«, !&3 Sli60iJ©0 2 1 \Z*L 
Tz£5iZ, Jl^ty 1 1 0**&4f-A5n«M6fflx- 
* (D2) tSgSS^'J 1 3 7A^^6n5«Sfflr 
— * (D3) fcK*rJlr»T*;*-f yT<D-*y/-*-7fgm 

4fcfc^T, lUM^JCD^jffgtt^'J-S 3(Cteit 

'J 1 1 0 , 13 7 \Z^tl^tlfe@l2nfz 2 ^©Ulgfflx 
-^D2, D 3 K£i;jU&*«3l5gfi£f#5£<t#T£ 
-5. fl/^iAnH Mr-^D2, D3\ZfoCX, 
X-f 2 (n-1), - 2 (n-1) 4t//t7t5: £tc 

[0 13 0] iWPS^jStni^^R 0~R 7(CSo*<# 

StK*IEtt&4^£L&;tf>-7*!MH4r 1 t±B« 30 
Sfflf-^D2, D3fc«toTWIlEPlfil*^f>-73E*» 
ST2tWlT3t$f5:t^Tf5. :<OrltT 
. 2MtfC7 3££«fc*H"D©;tf>-?!ftttfa, 

Lxtn^enmrn £ ;i <t d > suf^siisi? 

[0 13 1] 0 3 7C. El 3 6Tgtta^Lfc^>V^# 
ftrlt. Ilffir-5'D2, D 3 (c JcoTHSStifc 

jjyim.Wkft'&r 2mmz r 3 tzmghig.^mw\zmm 

*». 03 7T-I1 >K»3Sr*lc«k-D**a*»«* 
e»tfc»^&*UT^4. B23tttlO 

*©fc»U B3 7TI4, l^WitS^I' >±©"f^T 
©B^tCtJliT, J£®14 ( + ) feSWiftStt (-) © 

[0132] 037 tCfc^T. &8U©a8^gB#teJgSt3& 
fR 0~R 7 \Z&-3 •bt\,1f»>^%.WHi 



t&HSaBttWISfflx— *D2, D 3 iCi-p TPS 

£B3i h£^"t. SfcH* h«S^© + /-©ft 
^«EnjDft^«®ttS:^-r, ifc, 03 8IC. 03 7 T 

-Sili^^Mffi^ft^^-r. n+17l/-ATtt, n7l/ 
-A(C*fLIE»4, ft«iE£EIEUTH*. £i.±©cfc5 

SHitfT**. fc*5, 3W±0^>-7fIHft5 

[0 13 3] £A±.<D£oiZ, fciRjUEU 1 1 OKflMflS 

M-rs^>-7fflriEfit©pisg (ni3 7©r2) sfrirva 

^t'J 1 3 7tC*&«$nfcSiSffl7 ; -^D3€:ffl^ 
T, ftffilEW^aE^-f >K*t-f5*tIE<i©iJig (0 3 7 
©r3) S:fTpJ:5tcLT^-50T, «*KJ:«€UKfl: 

[0134] 039 iz, m4 ^mm^mmm&^m^ 

5 2 0ffi©*J*fif9S*-r. 0 3 5{C*Lfe«B)ctC^L 
T, A'77t7>7" (5 5a, 5 5b) ©«jff:£$ijp-f 
S;fca6©f|jfflJS^ 6 OSrISlt-S. f&Wfl^SaaT 6 0 BM 

pu i o 5 t&s&sn, "h" "l" wownm 

fi5MPU10 5A^^6n5. ©J^SS^F 

6 0fC, "H" U^;K0{g^*^«&Sn5t. A777 
7>7" (55a, 55b) tt*S#flSifcD, A73#fiS 
iEVH, VLtl^T, WfELfc«fc5aiEStt*J: 
tffiffilE© 6 4 a D ©*2p«ffi (±V 0 ~±V 63 ) 

j&$n&. fflWJS^e on. "l" u^;ko(b^ 

AWSnSt, A'7777>7" (5 5 a, 5 5b) 

[0 13 5] ffj:^. A'V777>7" (5 5 a, 5 5 
b) ©»f^*flf±S-&SitK«t»5. £ZpttE%£mfe 
5 2 tiitEOtW KSn50T. <S^S«73^ 
SrBSitatTtf*. 0SLT^ftl/>##>v:&t 
IEPSElHl»5 4©+ni9:tt&n*Ay7r7>7 Pi b, |p| 

77t7>7" (55a, 5 5b) tftl$n57tn^ 
0B©»flMWlE&*wrfttf. tf£ilIgW>e»©{£r8»S 
*{kS:0-5^«i:^T#*. 
[0 13 6] 

[5P7l©5eS3l] ^©%B^trJ;n«. PgiS«JlEffl.©i)lllx 
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